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SUMMARY 


The External Travel Impacts Study evaluates 
e€xisting and future. impacts of traffic travel- 
ling into, out of or through the Region. Study 
results will aid in making long and short term 
Regional transportation planning decisions. 


The study analysis was based on existing 
data and a comprehensive external travel survey 
conducted in 1976. The data was summarized to: 


1) effectively describe existing travel 
eharacteristics and observed traffic 
flows, and 


2) prepare comouter simulated traffic 
flows of vehicles crossing the Regional 
boundary. 


The calibrated base year travel provided a 
basis to forecast 2001 external traffic and 
to simulate 2001 traffic flows. The forecast 
was based on the Fratar factoring technique 
which utilized existing and forecasted pop- 
ulation and employment data for predicting 
changes in travel patterns. 


The report concludes there will be significant 
increases in external traffic and the capacity 
of a number of existing road facilities will 
be exceeded by the year 2001. The following 
road improvements will be required to serve 
the expected traffic volumes and to maintain 
Regional accessibility: 


LeCONnSsctruction Of the Osh .W. Crossing 
the Burlington Beach Strip to. increase 
tne operating capacity, 


immediate construction of a new arterial 
road crossing the Burlington Beach 
Strip to accommodate commuter traffic, 


the realignment of Highway 6 south of 
the (City iof) Hamil ton cto connect 
directly to the freeway system in the 
Region, 


stringent access controls and capacity 
improvements to Highway 6 north of 
Highway 403, 


the eventual expansion of Highway 403 
between King Street and Highway 6, 


the reconstruction of Burlington Street 
Past to increase capacity, 


the construction of the proposed 
Industrial Perimeter Road between 
Burlington Street and Highway 403, and 


improved north-south highway capacity. 
across the Niagara Escarpment connectina 
the 0.E.%. with the Hamilton mountain. 


The report makes the following conclusions 
regarding the potential of expanding inter- 
regional transit connections: 


ae 


implementation of major inter-regional 
transit connections has limited 
potential to eliminate or delay needed 
road improvements. 


expansion of transit service between 
Burlington and Hamilton has the greatest 


potential for providing improved inter= 
regional transit travel. 


ipl 


However, expected commuter transit use does not 
appear tO warrant the implementation of full 

GO rail service between downtown Hamilton and 
TOLOnN TOs 


The report makes the following recommendations: 


1. The findings of this study be used by 
the Region as a data supplement in 
transportation decision making. 


2. The results of this study be forwarded 
to, the Provincial Ministry of Trans= 
portation and Communications and they 
be requested to take appropriate 
action tc implement the findings as 
they apply to Provincial highways. 


3. A program be initiated to monitor 
exceinal, tlhatr.c and to. continuously 
evaluate the findings and conclusions 
Of thisrstuay. 


pbokee 


my bas Samal a 9 os 


; sn ani | 
; _ = aa -¥ = A ae 
- sennets 7 
> ; 7 , 


a 


SECTION 


SUMMARY 
TABLE OF CONTENTS 
ErSiOsF FGURES 
LIST OF TABLES 


INTRODUCTION 


SURVEY DESIGi 


TABLE OF CONTENTS 


PuLpOSse 

Defini €10n GE-external Tratfic 
Study Objectives 

App lieati1on Of Study Findings 
Study Procedure 


Intergovernmental Co-operation 


The Survey 

The External Cordon 

The Survey Stations: 

Data Collection Procedures 
Roadside O.D. Survey 
Licence Plate Survey 
Survey of Trucks 

Coding of Questionnaires 

Traffic Zones 


Quality Control Procedures 


1 


ecoeoeeeoeeeeeeeeseeeee eee eee eee 


coeoeo ee ee eee eee eee ee 


eoeoeeeeee eee ee ee ee we we 


oeoeeoeeerere ee ee ee ee ee HO 


coeseeereeeeeereeee eee @ 


> 
, 


=. 
7 , 
» 
S 
; 
= ’ 
7 
S 
S 
9 
, 
et 
a 
J 
ae | | 
— 
a 


® 2666-96 -—D eee (pee 9/1) 
a 
_ - 
: ’ 


se ae 


bende 


. _ oS  tebess ae 


pies ‘106, ove 


pie 


—it> Ge ar ant oa ef 


SECTION 


DATA COLLECTIOW SUMMARIES 


PRESE:TATION OF RESULTS 


TABLt OF CONTENTS (CON’T) 


Tey Ree 


Data Sources 

Roadside O.D. Stations 
Licence Plate Survey 
Waterloo Stations 
NLBETS” “Scation SOL 


Summary of Trip Records 


TRAFFIC ANALYSIS AND FORECASTING 
TECHNIQUES 


Methodology 

Preparation of Survey Records 
Data from other Sources 
Traffic Zone Conversions 

The Survey Data Bank 

Editing of Data 

Travel Characteristics 

Base Year O.D. Tables 
Validity Checks 


Travel Forecasts 


Travel Characteristics 


Variation in Travel over Time 


Travel by Purpose 


Vehicle Occupancy Rates 


Vv 


eoeseeeeeeeeeee 


PAGE 


38 


38 
39 
42 


45 


TABLE OF CONTENTS (CONT) 


SECTION TETEE PAGE 
oe a fimo. Direct .on 48 

he Base Year Travel Patterns 50 
SR aa wk Prarcere By “survey Station 50 

Se oz External Trip Ends 53 

Dee Picernal Trip Ends 56 
Sagi Tizeuch Tratric 60 

ile oS Traffic Routing 63 
Drcie0 PpucCK Tratri ec 65 
Dec Validation 65 

5.3 Horizon Year Travel Patterns 68 
5...) oil Growth in External Travel 68 

Se Sie Growth by Trip Generators 70 
S335 Growth by Screenline 70 
5.364 Porecasted Traffic Routing 73 

6.0 CONCLUSIONS AND RECOMMENDATIONS ....-- 75 
651 Tratfie Distribution aS) 
Gis Traffic Patterns 76 
6233 Road Improvements Required 78 
(emia ra Q.E.W. Skyway 78 
Gea Highway 403 78 
6.353 Highway 6 North 79 

ae eee Highway 6 South 72 
6.355 Hamilton Southern Freeway Bypass 80 
6.2%'6 Burlington Street East 81 
6200 Industrial Perimeter Road 81 


vi 


TABLE OF CONTENTS (COWN'T) 


SEC TLON lone PAGE 
653.5 Regional Road Connections 82 
6.4 Potential Transit Connection 83 
Oe5 AScuracy Of Forecasts 84 
O6 Recommendations 86 
PPE ND LeNGe DS meron rence bemetere lacie Tot etieve ies wucl co ten ou seer eere Al 


Survey Station Description 


Pe PEN DD Biege siete sree alsa e's) 65k = ales wee) 6 66 A2 


Survey Questionnaires 


APPENDIRY Cre eicivis te iets 6 ss se He 6 sw 4 ccs 3s A3 


Fratar Factoring Technique 


APPENDIX Dy eve cocker a «ates eth ses ace terekels +o 016 A4 


External O.D. Tables 


Vie 


LAL b> = ose, ened? 2s a gndvas © aruand 
- _ 

40s aes oot ong ede mies 198 ger oe a 
oe 


meine © 4@OS0 = 5S) = — (oq s Sane - 
Oe 


COiyrnde 4 HS e =! asi « = =e «41 Ooo emer 
e=taD poe aay : 


FIGURE 


U1 
° 

| 
fo) 


ul 
| 
| 


U1 
fe 
bo 


Ul 
e 

ke 
lo 


LIST OF FIGURES 


Wr nee 


Study Activities 


The External Cordon and Survey 
Stations 


Study Analysis Procedures 
Preparation of Base Year Data 
Hourly Vehicle Variation 


Hourly Vehicle Variation as a 
Percentage 


Normal Weekday Distribution of Traffic 
by Purpose on Regional Roads and 
Provincial Highways 

Normal Weekday Distribution of 
Traffic by Purpose on Hwy. 403 

and Q.E.W. 


Variation in Hourly Vehicle Occupancy 
Rates for Normal Weekday Work Trips 


Varzation in Hourly Vehicle Occupancy 
Rates for Normal Weekday Non-Work 
Trips 

24 HourvExternal Traffic by Station 
Peak Hour External Traffic by Station 


24 Hour Destinations of External 
Tyrareic 


Peak Hour Destinations. of External 
Cra peue 


Traffic Screenlines 


Two Way 24 Hour Through Traffic 
Interchange 


Two Way Peak Hour Through Traffic 
Interchange 


1976 Peak Hour Traffic Assignment 


2001 Peak Hour Traffic Assignment 


Via: 


PAGE 


43 


44 


46 


64 


74 


~~ 


ore ae it loin 
ar my at a ¥ hawt BS 


wT 
lertad 14d Ww om alder steel, ae | 
~~ 


ree Se ay phahntee tt = 


OO 


LIST OF TABLES 


TABLE TE TLE PAGE 
ao 1976 Roadside Survey Station 

Summary 16 
cane Survey Response: Licence Plate 

Survey Ls 
3a Total Trip Records Available After 

E@iting 20 
3.4 Summary of 12 Hour Data 22 
35 Summary of Peak Hour Data 23 
4.1 Trip Record Format: 1976 Survey 30 
4.2 Trip Record Format... 1971 NLETS 

Survey ou 
Lyeal Car Occupancy Summary 48 
Sere Directional Splits (Peak Period) 49 
SI) Internal Trip Ends Dis 
5.4 Internal Trip Ends: Peak Period 58 
SUS Percent Heavy Trucks by Station 66 
56 1976 Observed vs. Simulated 

Extermalwirattic 67 
ee 7 FPOre caste GroOwtnein External Traffic 69 
5s Growth by Area Inside and Outside 

Region ra 
5.9 External Traffic Growth by 

Screenline we 


nist 


iW Lit TRODUCT ION: 


Lae ePURPOSE 


The External Travel Impacts Study was con- 
ducted in order to collect information onthe 
travel patterns and "behavioral «characteristics 
Ob #trlLpumakersstravellLingminto, Out0f;,-or 
through the Hamilton-Wentworth Region. The 
information from the study is utilized to 
better understand the impact of externally 
Oriented travel on the transportation systems 
within the Hamilton-Wentworth Region and to 
provide a base on which to project future changes 
in external travel and future traffic requirements. 


A previous Home Interview Travel Characteristics 
Survey, conducted as input to the Regional Official 
Plan, cathered information on the travel 
characteristics of persons residing in Hamilton- 
Wentworth and Burlington and travelling either 
within the study area or from within the study 
area to points outside the study area. The 
internal survey provided a sufficient base to 
predict the impacts of changes in development in 
the Hamilton-Wentworth Region on the need for 
improved transportation facilities within the 
Region. The travel forecasts based on the 
internal survey are sufficient for relative 
comparison purposes. However, for more 
detailed systems analysis and design it is 
necessary to understand the impact of all traffic 
on the need for new transportation facilities. 
Traffic generated outside the borders of the 
Region has 4 Significant ampact on many of the 
transportation connections within the Region. The 
External Travel Impacts Study provides information 
On the existince external traffic using the 
transportation systems in the Reaion and provides 
a base by which to forecast the changes in 
external traffic relative to changes in develop- 
ment within and outside of the Reagional Munici- 
pality of Hamilton-Wentworth. 


1.2 DEFINITION OF EXTERNAL TRAFFIC 


External tratfic is comprised of trips made in 
elther private autos, trucks or transit that 
have at least one trip end outside of the Region 
but have some portion of the trip within the 
Region. External destined traffic is comprised 
OPGEvips wnat have one trip end within the 
Hamilton-Wentworth Region and the other trip 
end outside the Region. External through 
tratruc 15 comprised Of trips that ‘start and 
end outside the Region with a portion of the 
trip pasSing through the Region. 


ioe OUD MOBIEC TIES 


The goal of the External Travel Impacts 
Study was to assess the impacts of externally 
oriented traffic on the Regional transportation 


system both now and in the future. In order 
to achieve this goal it was important to define 
specific objectives for the study. These 


objectives are: 


1. To establish a measure of the travel 
characteristics of external trip makers. 


2. To establish causal relationships 
between trip making and land use 
activity measures. 


3. To establish the existing external 
tratfic™patterns < 


4.) Tosproyect. future external trative 
patterns. 


1.4 = APPLICATION OF STUDY FINDINGS 


The output of this study is a detailed 
analysis of the existing external traffic within 
the Region and a forecast of how this traffic 
will change up to thesyear=2001. This information 
is summarized to provide an overview of the 
impacts of external traffic. A data base will 
be maintained so that more detailed summaries 
can be developed for studies of specific pro- 
jects within the Region. This information will 
be used as input for: 


a) monitoring the impacts of the Regional 
Oetaciat Plan “transportation policies, 


b) measuring the impact of external 
trarcic on seeewric sections of road 
within the transportation network, 


c) the study of the need for possible 
highway by-pass routes around urban 
areas, 


a) the study of new or improved regional 
and inter-regional road connections, 


e) the study of the potential for inter- 
regional transit connections. 


1,5 STUDY PROCEDURc 


Figure 1.1 is a flow diagram showing the 
sequence of major activities undertaken in the 
Study. Once the goal and objectives of the 
study were determined a detailed study design 
was prepared. 


STUDY GOAL & OBJECTIVES 


STUDY DESIGN 


DATA REVIEW 


DATA REQUIREMENTS 


she 


FIELD DATA FROM 
STUDIES OTHER SOURCES 


DATA BASE 


BASE YEAR CHARACTERISTICS 


BASE YEAR TRAFFIC PATTERNS 


HORIZON YEAR TRAFFIC PATTERNS 


REVIEW FORECASTS 


OTHER STUDIES 


FIGURE 1.1: STUDY ACTIVITIES 


The study is dependent uvon a comprehensive 
data base of external travel characteristics. 
Because data collection is expensive and tire 
consuming a review of all past studies and 
available data was done. There was some exist- 
Inq date that could be updated and utilized in 
the study. However, it was necessary to 
conduct) .a\ major fiield) survey “to ‘collect the 
majority of information on external trip makers. 
The data collection survey is described in 
Chapter Two. 


The combined data from the survey and all 
other sources was utilized to analyze base 
year ‘travel characteristics. “The data was 
also utilized to establish relationships between 
trip making characteristics and measures of land 
use. Base year traffic patterns were established 
and horizon year forecasts were then made. 


The analysis procedures are described in 
Chapter Three. Chapter Four summarizes the 
sample data from the survey and other sources 
and Chapter Five contains the study findings. 


ins INTERGOVERNMENTAL COOPERATION 


This study was done as a joint project 
by the Regional Municipality of Hamilton-Wentworth 
Planning and Development Department and the 
Provincial Ministry of Transportation and Commun- 
ications i(MsT.C.)4 Muniveipalo Planning Branch. 
The study provides information for Regional planning 
purposes and for Provincial planning purposes. 


The study tasks were divided between staffs 
Oofmtnes Reacion andthe M.7T-C.esThe Ministry. starf 
were responsible for all the field work and the 
development of computer programs utilized in the 
analysis. The Region was responsible for coding 
the survey data, keypunching the data, analysis 
of travel data, developing the travel forecast 
methodology, applying this methodology and pre- 
paring the study report. 
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The External Cordon Travel Characteristics 
Survey was designed to collect information from 
a representative sample of travel starting and/or 
ending outside the Region but having some portion 
of travel within the boundaries of the Region. 
information collected has to» be sufficient to 
determine where the trip starts and ends, the 
purpose of the trip, the number of persons making 
the: trip, the frequency Of tne trip, and other 
characteristics Of «the trip and the trip maker. 


Additional information had to be collected 
on all external travel in order to determine 
how representative the sample of information of 
external traffic characteristics is and to 
develop factors for expanding the sample to 
represent all external traffic in the Region. 
The information on trip makers was collected 
in July 1976 with eintormation: on trips passing 
any specific point collected for a twelve hour 
period from’ y.a.m. to 7 p.m. on 4 tyoical week 
day. 


a THE EXTERNAL CORDON 


The survey collected data from a sample 
of traffic on every major road crossing the 
external cordon Jine. For this study, tne 
external cordon is formed at the municipal 
boundary of the Region of Hamilton-Wentworth and 
the data collection points were established as 
close as possible to the point where the road 
crossed the boundary. The external cordon and 
the survey stations are shown in Figure 2.1. 

A detailed description of each of the external 
cordon stations in given in Appendix A. 
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fio iE SURVEY “STATIONS 


External travel data for private automobiles 
Was collected at 3il-stations, “Data on truck 
Craktic was also collected at 3) stations: ‘The 
station locations are shown in Figure 2.1. 


Information was collected only for those 
roads crossing the Regional boundary with more 
than 500 vehicles per average day travelling 
On enem>s “In addition, “any station “that had had 
an Origin-destination survey conducted at or 
near that location within the last five years 
utilized the previous information and the survey 
process was not repeated. The effect of these 
decisions on the survey accuracy was judged to 
be*ansitoni fi cant. 


A number of the external cordon stations 
were utilized for more than one study. Stations 
Loy LO, ly ee > Lo, ange 20> ag “Shown ain Figure 2.1 
were utilized in a larger roadside survey 
being conducted for the Toronto Area Regional 
Model Study (TARMS). The Region of Waterloo 
conducted an external survey at the same time 
and stations 14 and 35 of this survey collected 
information for both the Hamilton-Wentworth and 
Waterloo surveys. 


A previous study had collected travel 
enaractermstics intormation for “traffic on the 
Q.E.W. near the eastern end of the Region. 

This was station 501 of the Niagara Lake Erie 
Transportation: Study (NLETS). This station was 
located in the Regional Municipality of Niagara 
at Niagara Regional Road No. 22. The information 
from that survey station had to be modified to 
represent travel at the Hamilton-Wentworth 
boundary. “In order to "do this, 1t was necessary. 
CO collect data On all “tratfic leaving the OrE.W. 
between the Regional boundary and this station. 
This information was collected at stations 2l, 
22,7 29, and 30 which were located on the east 
bound off ramps from the 0.E.W. at the Ontario 
Street Interchange (Grimsby), the Casablanca Road 
Interchange, the Ontario Street Interchange (Beams- 
ville) and the Park Road interchange. 
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2.4 DATA COLLECTION PROCEDURES 


Two distinct types of information were 
collected in the External Cordon Survey. The 
first was basic vehicle’count information. 
Automatic roadside counts were taken at each 
of the stations for a seven day period during 
the roadside 0O.D. survey. These counts were 
Caxenetonsall trartic in both directions and 
summarized for hourly time periods. As part 
of the vehicle count a one day vehicle classi- 
fication count was done for all traffic 
travelling in both directions at each station. 


The second type of data collected concerned 
Ene weravel (characteristics of the tris) makers 
Passing each trarfic count. station., -This.was 
accomplished by asking a sample of vehicle 
drivers to complete a questionnaire giving 
information on where their trip started and would 
enc, the purpose. Of the trip, the time duration, 
and frequency of the trip. Examples of the different 
questionnaires used in this survey are contained 
in Appendix B. The samole of drivers completing 
a questionnaire was collected over a twelve hour 
period) from 7.a.m. tO.7 p.m. Ona typical. weekday 
at each station. 


Because of time and financial constraints, 
it was decided that travel characteristics would 
be collected only for traffic travelling, in the 
outbound direction at each station. (traffic passing 
the station leaving the Region). 


(| ROADSIDE. 020. SURVEY 


Travel characteristics were collected using 
standard roadside interview techniques except 
for those stations located on Freeways (Station 
25 0n the -0O.@.W. and Station 2: on Highway 403). 
The standard roadside technique involved stopping 
a sample of vehicles passing the station and 
asking the driver and passengers in the vehicle 
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questions about, their trip. On rural roads with 
lower traffic volumes a survey team of six (6) 
interviewers and one (1) party chief was required 
to conduct the survey. On roads with hicher 
traffic volumes two survey teams were required at 
each station. The roadside surveys were carried 
Sulpaurtng tChesmonth oft July in 19°76 with one® or 
two stations done in each weekday. 


The roadside survey sample rate was not 
constant.. “The field staff. tried to, interview 
the occupants of as many vehicles as possible, 
with a 100 percent sample rate being obtained at 
some stations during the off peak hours. When 
vehicle volumes increased to a rate beyond which 
a one hundred percent sample could be obtained a 
random sample of vehicle was stopped and the 
occupants were interviewed. As a result the sample 
rate decreases as the volume of traffic increases. 


(aa: Ss PrCENCE "BU ATLESSURVEY 


The stations on the Q.E.W. and Highway 403 
could not be safely surveyed using the standard 
roadside interview technique because of the high 
volumes Of traffie and high speed of traffic 
movement. At these stations a licence plate 
trace was conducted where the survey crews recorded 
a sample of licence plate numbers of vehicles 
passing the station in an outbound direction over 
a twelve hour period on a standard week day. 
Ministry of Transportation and Communication's computer 
files were utilized to obtain the name and address 
of the vehicle owners and a questionnaire was 
mailed out to the owner asking questions about 
his trip on the survey day. A sample of the 
questionnaires is contained in Apvendix B. 

The questionnaire, once completed by the vehicle 
owner, was mailed back to the Region for processing. 


2.45 3 SURVEY OF TRUCKS 


Information on the traffic movements of large 
trucks was collected at all roadside interview 
stations and also on the Q.E.W. and Highway 403. 


ma ae 


Information on trucks was collected for all 


trucks with 2o0r more axles. Because truck 
trative represents "a sicnifticant portion of 
Crarrrc-On the OO. we, Le was decided: to 


set up an additional station to collect information 
One CLUucCk trative #at that» point, “This 1s station 

24 located at the truck weigh scale station on 

the O-E.W. (as "shown in Fiagure 2.1). 


2.5 CODING OF QUESTIONNAIRES 


The information obtained from each survey 
sample was coded in such a manner that it could 
be analyzed rapidly with the aid of an electronic 
computer. “Mme coding cf this information was 
done in a purely numerical format. 


The survey questionnaire forms were designed 
so that the information recorded at the roadside 
survey stations could be coded directly on the 
form. “The coding of all information was straight 
forward except for those questions involving 
geograpnac JOcations (1,6. trip ends). During 
the survey, geographic locations were recorded 
as street addresses, name of a prominent building, 
or description of closest major intersections. 
This geographic data was numerically coded into 
the appropriate zones utilizing the TARMS traffic 
zone number and the Provincial Code Zone number 
in which the address is located. The zone 
systems utilized are described in Section 2.6. 


The coding of the survey data required three 
employees over a time period of four months of 
imtensive work. A total of 22,100 survey questionnaires 
were coded for 28 survey stations for the Hamilton- 
Wentworth Survey. The two stations common with 
the Waterloo survey were coded by Waterloo staff. 
Station 501 of the Niagara Lake Erie Transportation 
study had been previously coded. The survey 
PnrCrimatron was coded in “accordance with the M.T-C. 
Manual for coding travel characteristic survey 
information. 


== 


The data, once coded in a numerical format, was 


keypunched on computer data cards with the 
information from each vehicle surveyed contained 
on one computer keypunch- card. A total of 
approximately 21,600 computer cards were key- 
punched for the Hamilton-Wentworth Survey. There 
were 500 questionnaires with insufficient data to 
code and keypunch. 


For analytical purposes the information 
collected on trucks varied slightly from the 
information collected on other vehicles. 

In addition to the usual origin-destination 
information, data on vehicle weights and load 

type was obtained. Origin-destination information 
for trucks was coded on special forms and dealt 
with separately throughout the study. A sample 
Survey form) fon truck interviews is shown -in 
Appendix B. 


weeie TRAFFIC ZONES 


The geographic locations of trip ends were 
numerically coded to traffic zones. In order to 
facilitate the data analysis the study area was 
divided into three (3) previously established 
zone systems. This was necessary because 
information was obtained from different sources 
and the available zone systems varied considerably 
throughout the Province. The principal zone 
system used in coding the survey was the zone 
system established for the Toronto Area Regional 
Model Study (TARMS). 


The TARMS zone system is Toronto oriented in 
that zones tend to be smallest inside Metro 
Toronto. Zones which are further from Metro, or 
which have a lower intensity of land use, are 
larger in size. The Hamilton-Wentworth Region 
is located on the edge of the TARMS detailed study 
area and TARMS zones immediately to the north, 
south, and west of the Region were too large for 
this study's purposes. For this reason, another 
set of zones called Provincial code zones were 
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coded for each trip record. Zones in this system 
are of approximately equal area, and cities the 
size of Hamilton are usually contained in only 
one zone. Consequently, these zones also tend 

to be too large in some areas. By combining 
these two zone systems, it was felt that an 
acceptable level of detail could be achieved 
anywhere in Ontario. The third zone system, 
called the Hamilton-Wentworth External Zone 
System, iS an aggregation of TARMS zones in areas 
where there is no need for the same level of 
detail and a disaggregation of TARMS zones in 
areas where a greater level of detail was required. 


Information regarding east bound vehicles 
on the Niagara Q.E.W. was obtained from a survey 
Station codeu.in 197. for the: NLETS aréa. © The 
NLETS zones were developed for a study in the 
Niagara Peninsula so the smallest zones are 
contained in eastern Niagara and the larcest 
zones located north and east of Hamilton- 
Wentworth. It was necessary to convert the 
NLETS zones to a temporary zone system which was 
later adjusted to obtain the necessary compatability 
with the Hamilton-Wentworth External Zone System. 


2.7 QUALITY CONTROL PROCEDURES 


in Order to ansure survey accuracy, checks 
were performed during all stages of the data 
preparation. After field crews interviewed 
trip makers, their supervisor would complete an 
initial check of the interview forms to make 
sure that all of the required information was 
obtained. Once this was complete interview 
forms were placed in an envelope and sent to the 
Region. Here, interviews were transcribed from 
a written format to a numerical formal calied a 
trip record. Wherever information was missing 
or indecipherable, coding personnel would 
attempt to correct the record. However, if it 
was not possible to correct, then the record was 
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rejected. Records were again randomly checked 

by the supervisor of the coding personnel and 

SEnc to che M.1T.C. At the Ministry, forms again 
were checked for numerical consistency and 

randomly checked for coding accuracy. Records were 
then sent out to be keypunched. Returned trip 
record computer cards were verified by comparing 
Chem with ther onigqinal trip record. 
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3.0 DATA COLLECTION SUMMARIES 


3,1 DATA SOURCES 


The origin-destination (O.D.) survey data was 
obtained from a number of different sources. The 
two main sources were the 1976 surveys and the 1971 
NLETS survey. There were, however, variations in 
the type and amount of survey data obtained at the 
Gifferent stations in the 1976 survey. 


The 1976 surveys collected data at 31 separate 
Stationsetaseshown in Figure 2.1). At the majority 
of stations data was collected for both private autos 
and trucks in the outbound direction only (vehicles 
leaving the Region). At stations 24 and 26, O.D. 
data was collected forstrucks only. »*A vehicle classi-— 
LICAEVOn Counce was Gone atistation 1 buti no O.D, 
survey data was collected here. At stations 15, 16, 
ig .oyelo and 207 usedeby IM .T7¢. Staite forva TARMS 
survey, O.D. data was collected for both inbound and 
eutbound vehicles. Similarly, at stations 14 and 35, 
utilizged.in a Waterloo study, O.D. information was 
collected for vehicles in both directions. 


Bh ys ROADSIDE 0.D. STATIONS 


Table 3.1 is a summary of private automobile 
data collected at roadside survey stations and coded 
by Regional staff. The difference between the number 
of interviews and the number of records represents 
those interviews eliminated in the coding and editing 
process. 


in total, 16,183 trip records: were creaged for 
these stations. It was necessary to then eliminate 
all “those trips in the inbound direction so that the 
Gata woulda be consistent for all stations. This left 
12,478 records representing outbound trips. 


whys 
TABLE 3.2 


1976 ROADSIDE SURVEY STATION SUMMARY 


ROAD VEHICLES INTERVIEWS RECORDS 


HWY <.-.-, Provincial Highway 
RR. 220. ReCLonal. Road 
Ramp ... Interchange Ramp to Q.E.W. 


_— 


agar 


Sree | 


CT FR. 


Sy 


Sao: “EICENGS PEATE SURVEY 


As described in Section 2.4.2, origin-destination 
data was collected at station 2 on Highway 403 and 
at Station 27 on the O.E.W. skyway by means of a 
license plate trace. Table 3.2 shows the response 
rate from these two stations and the final representa- 
tion of the survey sample. The sample size is lower 
than other stations because of the data collection 
mrocedures, .First, only vehicles.with Ontario licence 
plates could be sampled, due to the available source 
of drivers addresses. Secondly, some licence plates 
could not be traced and others that were traced could 
not be used because the owner was a rental company, 
etc. Thirdly, the vehicle owners had a choice as 
to whether they would complete and return the question- 
naires. Less than 40% of the questionnaires mailed 
out were completed and returned. The number of 
errors in the questionnaires was higher than for the 
O.D. survey because the questionnaires were completed 
without supervision. 


The survey response was much less on the Skyway 
than on Highway 403. This was partly due to the heavy 
traffic conditions and partly due to the safety of 
the field crew location on the Skyway. 


A more detailed description of the analysis of 
the licence plate survey is contained in the 1976 
O.D. Survey Synopsis Report prepared by M.T.C. staff. 


3.4 WATERLOO STATIONS 


The two stations (14 and 35) that were on the 
boundary with the Waterloo Region were coded and 
edited by Waterloo staff. The information was forwarded 
to Hamilton-Wentworth staff in the form of trip 
records on a computer tape. The records were verified 
and edited by Waterloo staff before being sent to 
Hamilton-Wentworth, therefore there is no summary 
available on the original questionnaires and the 
amount of data Tost in the editing process. 
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TARDE 3.2 
SURVEY RESPONSE 


LICENCE PLATE SURVEY 


otal Vehicle Count 
Ontario Licence Plates 
Licence Plates Recorded 
Licence Plates Matched 
Questionnaires Mailed Out 
Questionnaires Returned 
Uncodable 

Questionnaires Coded 
Eliminated Through Editing 


Survey Records 


Sample Representation 


Sy 


The data from Waterloo contained a total of 764 
private auto trip records. Of these, 165 were inbound 
and 599 were outbound. The inbound records were later 
removed to make the data consistent with the other 
stations. 


Side” NEETS STATIONS 501 


Origin-destination information about trips out- 
bound on the Q.E.W. towards Niagara was obtained 
fFromustation 001 Of thecNLeTS survey conducted in 
1971. The data from this station was in the form 
Of trip records on a computer tape file. The data 
was previously coded and edited and was ready for 
analysis. 


There were a total of 5,913 trip records on the 
NLETS: files Outbound records on the file account 
fOmme C3 wcrip recores, with 3,000 anbounGe trip 
records. 


The NLETS survey did not collect all the same 
information as the 1976 survey. Therefore, it was 
necessary to create a separate data bank for the 
NLETS €rip records. 


3,6 SUMMARY OF TRIP RECORDS 


Table 3,3 <is a summary of all trip records 
available from all sources after the necessary 
eciting of the ‘trip: record files. There were a total 
of 26,913 trip records representing private automobile 
trips. Of these 6,879 had to be eliminated because 
they represented inbound trips, leaving 20,943 auto 
trip records utilized in the study analysis. 
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Similarly, there were 2,499 trip records repres- 
enting truck traffic. “After eliminating inbound trips; 
1,941 trip records were left for analysis purposes. 


Table 3.4 is a summary of the outbound trip 
records from all sources. The trip records represent 
a ere nour time period: trom, 7:00 acm. to 7200 p.m. 

The results of the 1976 survey coded and edited by 
Regional staff have been grouped for Provincial 
Highways, Regional Roads and Q.E.W. ramps for purposes 
of this display. 


Row 6 shows the average sample size of each of 
the survey categories. The sample rate varied from 
aehignyor 54.56 on the O.b.W. ramos ‘tora low of 7.3% 
at the Q.E.W. Skyway. The sample rate generally 
varied inversely with the volume of vehicles. The 
sample rate was also considerably lower at those 
stations surveyed by means of a license plate trace. 


Table 3.5 is a summary of the survey records 
in the p.m. peak period. This table shows that the 
sample rate is more consistent in the peak period. 
The sample rate on the Q.E.W. and Hwy. 403 are almost 
double the 12 hour sample rate. The sample rate at 
the other stations vary slightly between the peak 
period and the 12 hour period. The peak hour sample 
rate is important since the base year peak period 
and a forecast of the horizon year peak period will 
be used in assessing road requirements. 
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L.O0 TRAFFIC ANALYSIS AND FORECASTING TECHNIQUES 


“4,1 METHODOLOGY 


Figure 4.1 is a flow diagram of the major 
analytical activities performed during the study. 
The analysis can be described under three 
principal headings: data preparation, base 
year calibration of external travel patterns 
and forecasts of future (year 2001) travel 
patterns. 


The data analysis, because of the vast 
amount of data involved, required the use of a 
high speed electronic computer. The data 
from the roadside O.D. surveys, the automatic 
counts and the vehicle classification counts 
were keypunched and then entered on computer 
tapes for easy access by the computer. 


The data preparation was completed in 
two parts. Staff at the M.T.C. were responsible 
for the initial analysis. They created the 
computer tapes, prepared standard summaries of 
the survey data and calculated the expansion 
factors that were added to each trip record 
On file. 


The Regional staff were responsible for the 
rest of the data analysis. Survey records with 
the expansion factors were assembled into a 
standard data bank format. From this data bank 
all summaries of basic trip making and travel 
characteristics were prepared. Next, origin- 
destination tables were created for each station 
to represent both the p.m. peak hour travel 
and the 24 hour annual average daily traffic 
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(aapT) .?° These tables were checked and 
calibrated on a station-by-station basis 
against standard count information taken at 
the time of the survey. 


Once the base year O.D. tables were 
calibrated they were combined to produce one 
D.m. peak hour table and one 24 hour table 
representing all external traffic passing all 
stations. Both these trip tables were assigned 
to the road network in order to determine the 
impact Of external trative on the internal 
road system. 


The base year table was used as input to 
calculate origin-destination tables for the 
year 2001. These tables were assigned to the 
road network in order to better understand the 
possible future impacts of external traffic on 
the road network. 


L,2 PREPARATION OF SURVEY RECORDS 


A flow diagram of base year data vreparation 
Reushownean) Pigure 4.2. The principal input 
to the analysis is the trip records from the 
1976 roadside and licence plate O.D. surveys. 
The traffic counts done in conjunction with 
the survey were also input to the survey 
analysis. 


The first major step in data analysis was 
to calculate the factors by which the survey 
sample must be expanded in order to represent 
a one hundred percent sample of all traffic. 


dee NE ree ee eee ee eee ee nner een ——————————e 


1. An oOrigin-destination table (O.D. table) 
is a square table of numerical entries. 
The number of entries is equal to the square 
of the number of traffic zones used in the 
study. Each numerical entry indicates the 
number of trips between a specific origin 
zone and a specific destination zone over a 
specified period of time. 
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The expansion factors were calculated using the 
O.D. survey record file, the hourly summary of 
tne ~raftic counts sand standard characteristics 
of road types for each station. Three 
expansion factors were calculated so that the 
sample could be expanded to represent either 
tne Average Annual Daily.Traftfic. (A.A.D.T.), the 
Summer Average Weekday Traffic (S.A.W.T.), and 
- the Summer Average Daily Traffic (S.A.D.T.). 
The expansion factors were calculated on an 
hourly basis for the outbound direction at each 
station. The three expansion factors for the 
appropriate hour were recorded on each trip 
record. Factors for the expvansion of the 
Survey for truck traffic were calculated 
separately from the automobile traffic. 


The Calcularion of exoansion factors was 
done by M-T.¢. statf, They also sorted the 
survey records by station and origin-destination 
pair. Information was summarized about the 
persons per vehicle, vehicles by type, trips 
by purpose, total trips and the number of trip 
records. 


4,5 DATA FROM OTHER SOURCES 


Origin-destination records for this study 
were obtained from three different surveys 
completed in two different time periods. The 
Majority of stations depicted in Figure 2.1 
were surveyed specifically for the Hamilton- 
Wentworth study and information was collected 
in the outbound direction only. Those 
stations that were common with the TARMS survev 
and the Waterloo survey, as described in 
Section..2.5, .cOLLected. data in bOth directions. 
Origin-destination information from the NLETS 
Survey Was tor 1971 traftfiic in both direetrons. 
It was necessary to eliminate records for 
inbound trips from these stations. Information 
from the NLETS survey had to be stored in a 
separate data bank because of data incompatibility 
with the other sources. 
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ate TRAFFIC ZONE CONVERSIONS 


The trip records contained information on 
Crip Origin and stripr destination iin three 
different zone systems, as described in 
Section 2.6. These three zone systems were 
not compatible and none of them gave a reasonable 
level of detail for analyzing and forecasting 
extemal traffic in Hamilton-Wentworth. It was 
tnere fore necessary to convert all trip end 
data to a common zone system using the Hamilton- 
Wentworth zones. 


Equivalency tables were established to 
convert from the TARMS, the NLETS and the 
Provincial Code zones to the Hamilton-Wentworth 
zones. For the 1976 survey, it was necessary to 
establish an interim zone system combining the 
TARMS and the Provincial Code svstem using 
whichever system had the more detailed zones in 
any specific geographic area. The origin and 
destination fields used for all further 
analysis are in fields 32 anc 34 respectively in 
the survey records. 


4.5 THE SURVEY DATA BANK 


There are approximately 29,000 trip records 
stored in the base year data banks. The format 
of these trip records is showr in Tables 4.1 and 
4.2. Records an the Gata bank are sorted in order 
of station.and direction. 


The 1971 NLETS survey did not contain all 
the information collected in the 1976 surveys, 
therefore, a separate data bank was constructed 
for station 501 from NLETS. Where possible, 
records were adjusted to conform to the 1976 
survey information. 
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TABLE 4.1 TRIP (RECORD) FORMAT 
1976) SURVEY 


i Page No. 1-3 

2 Study No. 4-6 

2 Station i=6 

4 Direction 2 

5 Time Ending TG-135 
6 Day, Month, Year 14-19 
7 Line 20 
8 Vehicle Type 2272 
9 No. in Vehicle 23-24 
10 Provineial Code Origin 25730 
abe TARMS Origin 31-34 
T> Establishment at Origin 35-36 
13 Provincial Code Destination 37-42 
14 TARMS Destination 43-46 
Ts Establishment at Destination 47-48 
16 Driver Purpose 49-50 
iy Driver Change Mode ot 
18 Passenger Purpose 52=05 
19 Passenger Change Mode 54 
30 Duration Ss) 
a7 Home Base 56 
ae Frequency 57-50 
23 Factor 1 (A.A.D. 7. Base) Do =o 
24 Factor 2 (S.A.W.D. Base) 63-66 
95 Factor oo (S.A.D.1T. Base) 67-70 
26 Blank = T2 
27 Sequence 73-78 
28 Driver Seat Belt 79 
29 Passenger Seat Belt 80 
30 Blank 81=85 
2] Combined Origin Zone 86-90 
=p H-W Origin Zone oL=95 
ae Combined Destination Zone 96-100 


H-W Destination Zone 101-105 
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TABLE 4.2 TRIP RECORD FORMAT 


197i NUETS SURVEY 


FIELD NO. DESCRIPTION 

1 Page No. 

5 Study No. 

3 Station 

4 Direction 

5 Time Ending 

‘s Day, Month, Year 

7 Line 

8 Vehicle Type 

9 No. in Vehicle 

10 Blank 

Tt NLETS’ Origin 

19 EStablishment: at Origin 
13 Blank 

14 NLETS Destination 

is Establishment at Destination 
16 Purpose 

ne Blank 

18 Blank 

19 Blank 

20 Blank 

2] Home Base 

oy) Blank 

23 Pactor i (AZALD. 1. Base) 
24 Blank 

as Factor "3 (S.A.D. 7. Base) 
OMe Blank 

a7 Sequence 

28 Blank 

29 Blank 

30 Blank 

a7 NLETS Origin Zone 

32 H-W Origin Zone 

33 NLETS Destination Zone 


H-W Destination Zone 


COLUMN NO. 


i=3 
4-6 
i) 
10 
Ba oo ee 
T5=20 
Ze 
oe 
24-25 
26 ou 
32—36 
Sy — le 
39-44 
45-49 
Weel 
52>55 
54 


(6=6. 
82 
83 
84-88 
So=95 
94-93 
g9=103 
104-108 
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Where information was not available gaps were 
left in the survey records so that both data 
banks had the same record format. 


4,6 EDITING OF DATA 


The survey records were edited for errors 
at a number of points during the analysis. 
As described in Section 2.7, the survey forms 
were checked for inconsistencies before, 
during and after the coding process. Once the 
data banks were created, Regional staff rechecked 
the data to be sure that all data was entered 
in the right record columns. Data was also 
checked to be sure that each entry in each 
record field was within acceptable numerical 
Dimes. 


4,7 TRAVEL ChARACTERISTICS 


Once the data banks were edited, a series 
of stratifications were completed to obtain a 
better winders tanding of “trip ‘maker characteristics. 
Stratifications in this study are two, three, 
or four dimensional tables of grounead information 


from the trip records. These tables were used 
as a means of aggregating data to show the 
generalized characteristics of trip makers. In 


most cases information was developed by station 
for each hour of the twelve hour interview 
period. 


Stratifications were prepared to show the 
Variation, or: 


- trip purpose over time 


= scar OCCUpancy Over time 
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=— car occupancy by trip purpose 


- trip purpose by establishment at origin 


- trip purpose by establishment at 
destination and others. 


4.5 BASE YEAR 0.0. TABLES 


Origin-destination (0.D.) tables were 
developed for each station on the external 
cordon. Peak hour tables were developed to 
represent the 4:30 p.m. to 5:30 p.m. peak and 
24 hour tables were developed to represent the 
Average’ Annual” Dally Trafftac (A.A.D.T.) conditions. 
All tables were developed to represent 1976 
vehicle volumes. 


The 1971 NLETS survey information was used 
to represent traffic conditions on the Q.E.W. 
towards Niagara. It was necessary to adjust 
the datas from this station’ to represent 1976 
tratfic conditions so that if was compatible with 
the data for other stations. An 0O.D. table was 
cOnserictea to rerresent the 1971 trafiic at 
this station. “This *O.D. table was adyzusted to 
represent 1976 conditions based on the ratio 
Of therlo76, to the 19/1" AcA.D.T. sat the station 
lecation. ~Since-the: 1971) NLETS station’ 501 
was not at the Regional Boundary but on the 
east side of Ontario Street in Grimsby, it was 
necessary to adjust the 0.D. table constructed 
for that Station to represent traffic conditions 
at the boundary. In order to accomplish this, 
the 1976 0O.D. table for station 501 was combined 
with the 0.D. tables representing 1976 traffic 
at the five ramps off the 0.E.W. between station 
501 and the Regional boundary and all trips 
starting in Niagara were eliminated. The combined 
tables represented 1976 traffic conditions on the 
Q.E.W. at the Regional boundary. 
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The Orvqinal.O.D..tables, at-eachustation 
location represent outbound traffic conditions 
eniy: 


Once the O.D. tables were built for all 
stations on the external.cordon and these 
tables were verified, the tables were combined 
to produce one table for the peak hour traffic 
and one table for the 24 hour A.A.D.T. These 
tables represent all outbound trips crossing the 
external cordon. 


The two (one directional) tables were then 
transposed so that they adequately represent 
two Girectional trips into, out of and through 
the Region. The tables were transposed witn 
the use of the ratio of inbound to outbound 
trips from the vehicle counts for the peak 
hour and the 24 hour periods. 


Hn98 <VALIOIIYeCHECKS 


O.D. tables om a station by station basis 
were checked against four sources of information. 


The first check consisted of visually 
examining origin-destination pairs for 
selected stations and deciding whether that 
tripwshouldwiogicalily pass»that station. For 
example, if it was apparent that as a result 
of the origin and destination that the trips 
in that interchange would not logically pass 
through the station to which it was assigned. 
AMletripsvin the-O.D. pair were; dropped.from 
the table. In cases were there was any doubt, 
the O.D. pair was assigned to that station. 
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The second check consisted of comparing 
the number Ofstotal trips in, the 0;D= table to 
the mechanical vehicle counts taken at the 
station at the time of the survey. Adjustments 
were made to the total trips in the 0O:Ds table 
to account for the fact that they are based on 
the Av:A.D.T.'s, not the actual. vehicle count 
information. 


The third check consisted of comparing 
the number of peak hour vehicle trips with the 
vehicle classification counts taken on the day 
of the survey. This check was necessary to 
insure thatcO.De stables thad«aslogical mix Of 
passenger vehicles and trucks. 


The fourth check consisted of comparing 
the total-O-UDestable strips by station with 
factored Average Annual Daily Traffic estimates. 
The A.A.D.T.'s were factored by their desiaqn 
hourly volume (D.H.V.) to obtain an estimate of 
peak hour volumes. This was necessary to 
ensure that the base year estimates of peak hour 
travel volumes were consistent with estimates 
used in other studies. 


4,10 TRAVEL FORECASTS 


The future external travel demands were 
calculated .uti lazing the Fratar factoring 
technique. A review of the state of the art 
of traffic modellina showed that this technique 
‘was the only one available that could adequately 
forecast travel patterns based on available 
data or data that could be easily obtained from 
standard «traflressurveys ; 


The Fratar factoring technique calculates 
future travel demands based on existina travel 
patterns and expected changes in the rate of 
trip making. The existing travel patterns were 
established from the survey information in the 
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form of p.m. creak hour and 24 hour origan- 
destination tables. The expected chances in the 
rate of trip making are related to chances in 

the land use activities (popvulation and employ- 
ment) at the origin and destination of the trips. 
The general Fratar equation and the specific 
equations to calculate the expected rate of 
change in trip making are shown in Appendix C. 


The technique as outlined in Appendix c 
requires the following input data: 


i) base year origin-destination tables 
bVe. braric mone 


ii) base year population and emoloyment 
by trafLfiire zones 


iii) horizon year population and employment 
by traffic zone. 


The base year oricin-destination tables 
were developed from the 1976 survey data and 
represent 1976 travel patterns. However, 
adequate population and employment information 
Was NOt available for 1976. Previous Pro- 
vincial and Regional transportation studies had 
used 1971 as a base year because it was a census 
year and very reliable land use measures had been 
established for that year. To develop additional 
land use data for 1976 would have been too costly 
and the data would not have been adequately 
reliable, so it was decided that 1971 would be 
the base year from which to forecast future 
travel. The 1971 land use information was 
readily available from the Toronto Area Regional 
Model Study (TARMS) and the Hamilton-Wentworth 
Regional Official Pian studies. 


In order to use 1971 as a base year, it 
was necessary to develop 1971 origin-destination 
tables. This was accomplished by factoring the 
1976 origin-destination tables for each survey 
Station by the Tetlo.cf 1971] tratiic counts 1o 
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1976 traffic counts. The tables as developed 
are an approximatron of 1971. It was felt that 
any error introduced in the procedure was 
minimal and definitely less than the error 
involved in developing 1976 land use data. 


The year 2001 was used as the horizon 
year as it is compatible with the internal model 
developed for the Region and forecasts of land 
use were available for that year. Within the 
Region the 2001 population and employment 
from the draft Official Plan + Recommended 
Development Pattern was used.~° The 2001 
population and employment outside the Region is 
compatible with the TARMS Test 6 data developed 
By “the oMintetry Of Transportation. and Com-— 
munications. All land use data was easily 
converted to the desired zonal system. 


l. A Regional Development Pattern for 
Hamilton-Wentworth, Regional Planning 
and Development Department, September, 1977. 
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5.0 PRESENTATION OF RESULTS 


This chapter presents a summary of the findings 
of the study. The conclusions that can be drawn from 
the study results are contained in Chapter 6.0. The 
results of the study have been organized in a manner 
to display: 


- the characteristics of trip makers 


- the existing travel patterns and traffic 
flows, and 


- forecasted future travel patterns and 
traffic flows. 


ole TRAVEL CHARACTERISTICS 


It is important to understand the characteristics 
of the persons making trips in order to better under- 
stance the existing traffic patterns and to’ predict 
future changes in those traffic patterns. In order 
to estimate the potential changes in traffic due to 
changes in economic conditions, availability of fuel, 
technological changes or modification of transportation 
networks, it is necessary to know why trips are made, 
the. orientation Of trips, the length of trips, the 
time trips are made at, etc. 


The travel characteristics described in this 
section have been calculated from the data collected 
in the 1976 traffic surveys. 
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5.1.1 VARIATION IN TRAVEL OVER TIME 


The volume of traffic varies with the time of 
year, day of the week and hour of the day. Roads 
must be designed to adequately accommodate the peaks 
in this fluctuating demand. The seasonal variations 
are regularly monitored by the Ministry of Transporta- 
tion and Communications and are accounted for when 
calculating the Average Annual Daily Traffic (A.A.D.T.) 
for any road. Certain Provincial Highways utilized by 
large volumes of recreational traffic have peak 
volumes of traffic on weekends, but most roads 
experience their highest traffic demands as a result 
of traffic during) the week. This study is’ limited 
to information gained on a weekday survey and is 
concerned with regular commuter patterns. 


Faguxvers.1. 1544 gmapn of the variation of 
hourly vehicle volumes by time of day, as derived 
from the vehicle classification counts. The graph 
shows the variation of all external traffic as well 
as the variation by road type. It shows that Regional 
Roads are used by a small percentage of external 
travel and that the majority uses Highway 403 
and thevOc EW. 


The shape of the graphs for the different road 
types are similar showing the most pronounced peak 
in travel occurring in the afternoon between 4:30 
and. Occ DeiDaliae oes larepeak.occurms.on all facilities 
to a lesser degree in the morning between 8:00 and 
9:00 a.m. There is a small peaking in travel between 
12300 noon and 1200 o'clock on most facilities, with 
the exception of Highway 403. 


PLguUre 5.2 15, Similar to 5.1 but plots the 
percentage of travel by hour rather than the absolute 
numbers of vehicles. This figure emphasizes the 
Similarity in peaking conditions in all road.types. 
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FIGURE 5.1 


HOURLY VEHICLE VARIATION 
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FIGURE 5.2 


HOURLY VEHICLE VARIATION AS A PERCENTAGE 


“ee a 


oa 


me . O=r ofei fer. eve, wit ~ ede! met ‘Ck age una 
7 Sve! 


BOATHAOAS! AEA HOITAIIN ANaY xO 


=Ao= 


Se set TRANEL. BY PURPOSE 


All travel has a purpose and all traffic on the 
road is there for a reason. By better understanding 
why the travel occurs it is possible to understand 
existing traffic conditions, find workable solutions 
to traffic problems and project future changes in 
traffic patterns. 


For the purpose of this survey trip purposes 
were categorized as work, school, recreation, shopping, 
personal business and other. Due to limitations in 
the travel forecasting procedures it was necessary 
to further amalgamate the trip purposes, to include 
only work and non-work categories. These two trip 
purposes could be related to available land use data 
atthe trip ends, and foxecasts can be related to 
changes in land use. 


Pigurese>.2 and 524 gare plots of the variation 
of the two major trip purpose categories over time. 
A graph has been prepared for each of the major road 
types. 


During the morning and afternoon peaks the majority 
of travel on all road types is for purposes of work. 
In the morning peak, the graphs show that up to 90 
percent of the traffic on the road is work related. 
During the afternoon peak there is more traffic on 
the road system and work related trips account for 
between 60 and 75 percent of the total travel. Work 
related travel falls off between the peaks accounting 
for less than 40 percent of the travel on most roads 
at midday. 


Non-work related travel tends to occur in the 
non peak period. There is little non-work travel 
in the morning peak. It increases steadily until 
it accounts for the majority of travel after 10:00 
a.m. The amount of non-work travel is fairly 
consistent through the midday period with a small peak 
before noon hour. Non-work travel decreases between 
4:00 and 6:00 p.m. and increases sharply again after 
6:00 Pp.m. 
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FIGURE 5.3 


NORMAL WEEKDAY DISTRIBUTION OF TRAFFIC BY PURPOSE 


ON REGIONAL ROADS AND PROVINCIAL HIGHWAYS. 
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Over an average weekday, work related travel 
accounts for 55 percent of the external traffic on 
all road types. 


The graph indicates that for the afternoon peak, 
projected changes in traffic depend mainly on changes 
in Work ‘trips. Am analysis of work trip ends indicates 
that, in the afternoon peak, the trip origins are related 
to industrial anda commercial development and the trip 
attractions are related to residential development. 
Employment and population projections were used as 
indicators of these types of development. A similar 
analysis of trips over the twenty-four hour period 
showed that changes in both trip production and trip 
attractions can be related to a combination of changes 
in population and employment at the two trip ends. 

The equations as shown in Appendix E were developed 
based on this information. 


Seles) VERICLE OCEUPANCY RATES 


Theoretically, the volume of traffic on the road 
system varies inversely with the average number of 
people riding in each automopile. 


The existing car occupancy rates vary by trip 
purpose, by time of day and by road type. Figures 
5.5 and 5.6 show these variations. The car occupancy 
rates remain relatively constant throughout the cay 
with the occupancy for work trips averaging around 1.3 
persons per auto and for non-work averaging around 2.0 
persons per auto. Because of the large number of 
work related trips in the peak hours the overall 
Car occupancy on the road system tends to decrease 
at these times. Table 5.1 shows the variation in 
car occupancy between the peak and 12 hour periods. 
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TABLE 5.1 


CAR OCCUPANCY SUMMARY 


AVERAGE PERSONS PER AUTO 


i272 -HOUR Pam. PEAK “HOUR 


ere 
2200 
Lod 


Figure 5.6 shows that the Q.E.W. and Highway 
403 tend to have a higher car occupancy rate than 
the other facilities for non-work trips and Regional 
Roads have a lower car occupancy rate. It is 
reasonable to assume that this is because the average 
trip on the controlled access highways is longer 
than the mean trip length and that those on Regional 
Roads are shorter than the mean. 


Selede TREP DRC ts ON 


At most stations, origin-destination information 
was collected for only those trips leaving the Region. 
It was assumed that the trips entering the Region 
would have basically the same travel characteristics. 
The ratio of trips by direction was calculated at 
each station in order to estimate the impact of traffic 
into the Region. Since the afternoon peak hour was 
used in traffic simulation and Hamilton-Wentworth 
is a major employment center, trips in the outbound 
direction are predominant on most roads. 


Table 5.2 shows the directional splits as cal- 
culated for the p.m. peak hour from the 1976 survey 
data for all survey stations. The majority of stations 
show that 60 percent of the traffic is in an outbound 
direction. Local influences on some of the roads 
account for the majority of travel being inbound in 
the peak or for an even split in trip direction. 
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TABLE 5.2 


DIRECTIONAL SPLITS 
(PEAK PERIOD) 


(IN/OUT) 
INBOUND OUTBOUND DIRECTION 
LOCATION STA. TRAFFIC TRAFFIC SPLIT 

Reg. Rd. 25 4 291 175 60/40 
Reg. Rd. ll 5 243 332 40/60 
Regu Ra. 22 7 366 709 30/70 
Reg. Rd. 122 10 359 208 60/40 
Regard. (17 13 92 116 40/60 
Reg. Rd. 18 15 52 25 60/40 
Reg. Rd. 36 16 62 45 60/40 
Reg. Rd. 7 1 22 30 40/60 
Reg. Rd. 9 19 264 119 70/30 
Beach 28 1,975 2,863 40/60 
Q.E.W. i 1,109 1,862 40/60 
403 2 

Q.E.W. 25 he ak 5,974 60/40 
Hwy. 8 3 1,605 2,162 40/60 
Ywy. 20 6 1,566 1,605 40/60 
Hwy. 56 g 85 272 30/70 
Hwy. 6 9 664 981 40/60 
Hwy. 2 1 3,432 3,560 50/50 
Hwy. 97 14 36 48 40/60 
Hwy 18 493 360 60/40 
Hwy. 99 31 478 363 60/40 
Hwy. 5 32 516 440 50/50 
Hwy. 6 33 2,302 2,520 50/50 
Hwy. 8 35 279 229 50/50 
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The average directional split for all stations show 
60 percent of the traffic being outbound in the p.m. 
peak hour. This factor was used for traffic simulation 
purposes, when transposing the peak hour O.D. table. 


5.2 BASE YEAR TRAVEL PATTERNS 


The information from the traffic and travel 
characteristics surveys has been summarized in a number 
of different forms. The origin-destination (0.D.) 
tables developed from the survey are the base for 
the analysis of the existing external traffic and 
the forecasts. of future external O.D. tables. The 
O.D. table for the base year peak hour is contained 
in Appendix D. 


The information from the 0.D. tables has been 
further summarized to show external traffic conditions: 

- by station 

- by destination outside the Region 

- by origin inside the Region 

= for through trafiie,, and 


- on the internal road system. 
boa) MeURARE UC. BY SURVEY “SiAd LON 


Figures 5.7 and 5.8 show the 24 hour and p.m. 
peak hour traffic volumes leaving the Region at each 
station. The traffic has been divided into destined 
and through traffic. 
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The Q.E.W. and Highway 403 are used by most 
traffic leaving the Region, carrying approximately 
63,500 vehicles daily (one direction) or 56 percent 
of the total outbound traffic crossing the external 
cordon. The other Provincial Highways carry approxi- 
mately 37,000 vehicles or 33 percent of the outbound 
traffic. Regional Roads are used by only 11 percent 
of the outbound traffic crossing the external cordon 
or 12,500 vehicles over a 24 hour period. 


The tendency for external trip makers to use 
main Provincial Highways is even more prevalent when 
only through traffic is examined. Over a 24 hour 
periocetiteugh tracftic accounts for 20 percent of all 
externally oriented traffic on Regional Roads, 28 
percent on the Q.E.W. and Highway 403 and 37 percent 
on other Provincial Highways. During the p.m. peak 
hour these percentages change to 20, 26 and 33 
respectively. 


Trarticudaistribution by faciiitystype an the 
peak hour is similar to the distribution over the 
24 hour period. 


Be Cem EXTERNAL ER EP ENDS 


Figures 5.9 and 5.10 show the destination of 
external travel outside the Hamilton-Wentworth Region. 
The travel is divided into through and destined traffic!’ 
The diagrams show that the majority of Evatiic 1s 
destined to areas immediately adjacent to the Region. 


Over a twenty-four hour period, 42 percent of all 
traffic crossing the external cordon has a trip end in 
Burlington. Of the destined trips with one end in 
Hamilton, 50 percent have the other trip end in 
Burlington. Of the other surrounding areas Brant 
County accounts for 7 percent of the trips crossing 
the external cordon in a 24 hour period, Central Lake 
Erie area 6 percent, Waterloo 5 percent and Oakville 
5 percent. Metro Toronto because of its size has a 
significant impact on traffic, accounting for 9 
percent of the traffic crossing the external cordon. 
Approximately half of trips terminating in Toronto 


travel through Hamilton-Wentworth. 
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In the peak hour, destined trips are more 
prevalent with a slightly higher percentage of trips 
terminating in areas immediately adjacent to the 
Region. ©1n this time period Burlington accounts for 
54 percent of the Hamilton-Wentworth cestined 
trips and 46 percent of all strips crossing the 
screenline. 


Sveeo INTERNAL TRIP ENDS 


Tables 5.3 and 5.4 show the internal origin of 
all traffic crossing the Regional boundary in the 
outbound direction. The data is for a 24 hour and 
the p.m. peak hour periods respectively. The display 
of data is disaggregated by the screenlines shown in 
Figures 54... 


In the 24 hour period only 26 percent of the 
traffic crossing the Regional boundary was through 
trartic. © That drops to 22 percent in p.m. peak 
hour conditions. © Through traffic accounts for a 
significant percentage of the total traffic on screen- 
lines 3 and 4 and on the Q.E.W. In the peak hour, 
through traffic accounts for 22 percent cf all 
external traffic. The percentage of through traffic 
is less in the peak hour on all screenlines except 
screenline 6. 


Of the external destined traffic the majority 
has a trip endein the City of Hamilton. Over 24 
hours 52 percent of the trips crossing the screen- 
line had a ‘trip end in Hamilton. In the peak hour 
this increases to 61 percent. External destined 
traffic to and from Hamilton dominates screenlines 
1, 2, 5 and 6 as well as Highway 403 and the Q.E.W. 
in the peak hour as well as the 24 hour period. 


The Majority Of traffic crossing scereenline 5; 
both in peak hour and 24 hour periods, is destined 
traffic from Flamborough. This municipality is the 
second largest influence on external traffic after 
Hamilton. 
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Dundas, Ancaster and Glanbrook have a minor 
effect on external traffic at present with all three 
municipalities accounting for less than 7 percent 
of external traffic over 24 hours and 4 percent 
in the peak hour. 


A significant volume of traffic crossing screen- 
line 1 and travelling on the Q.E.W. is destined to 
Stoney Creek. Very little traffic crossing the other 
screenlines originates or terminates in Stoney Creek. 


Seeed THROUGH TRAPEIC 


Figures 5.12 and 5.13 depict the flow of erarcrve 
that passes through but has neither trip enc in the 
Region of Hamilton-Wentworth. Each band width 
represents the volume of traffic that flows between 
the two stations at either end of the band. Traffic 
volumes of less than 100 vehicles are not depicted 
for the 24 hour period and traffic volumes of less 
than 30 vehicles are not depicted for the peak hour. 


Through traffic volumes for the 24 hour period 
are balanced with equal volumes of traffic in either 
direction. However as Figure 5.13 indicates, during 
the peak hour the directional splits vary, with some 
station interchanges having up to a 70/30 directional 
Split: 


The majority (57 percent) of the 24 hour through 
traffic in the Region is on the Q.E.W. The second 
largest flow of through traffic uses Highway 
2 west and Highway 403. 


There are approximately 2,000 vehicles travelling 
through Hamilton-Wentworth between Haldimand-Norfolk 
and Burlington and points east. Of these approximately 
one half travel via the Q.E.W. Skyway and one half 
via Highway 403. 
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The majority of through traffic on Highway 6 
north is oriented toward Burlington and points east. 
A slightly smaller proportion is orientec toward 
Niagara. 


In the peak hour the Q.E.W. still is used by 
51 percent of the traffic travelling through the 
Region, with Highway 403 accounting for an addi tional 
16 percent. The traffic between the Haldimand-Norfolk 
area and the Toronto area is again equally divided 
between Highway 403 and the Skyway. 
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The 0.D. tables developed from the survey data 
were assigned by means of comuter simulation to the 
road network in the Hamilton-Wentworth Region. The 
computer assignment shows approximately what routes 
the external traffic takes in the Region and how 
much external traffic there is on specific roads in 
the Region. 


Figure 5.14 is the assigned p.m. peak hour exter- 
nal traffic representing 1976 conditions. The traffic 
assignment shows both the through and the destined 
traffic. Because of the necessary simplification 
of the road network in the computer simulation process 
none of the minor roads are included. This 
could account for a slight over simulation of traffic 
on major road links. 


The traffic assignment shows that most through 
traffic uses the basic Provincial Highway system. 
The majority of through traffic is on the Q.E.W. and 
Highway 403. Some through traffic is on Highway 8 
west, Highway 6 north and south, Highway 53, Highway 
20 and Highway 5. Through traffic has no measurable 
impact on local streets and Regional Roads. 
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External destined traffic effects both Provincial 
Highways and major Regional Roads. The Regional 
Roads effected most by external destined traffic 
include: Burlington Street, King Street, Main Street, 
Upper James, Wellington and Victoria. The volumes of 
through and destined traffic on other Regional Roads 
are not large enough to have any definite effect on 
the operation of the roads. 


cacao. TRUCK SIRAREIC 


Table 5.5 shows the percentage of heavy truck 
traffic by station for both the 12 hour period and 
the pam. peak hour. Due to limitations in time and 
in the modelling procedures it was decided that truck 
traffic would be treated as a percentage add-on factor 
rather than modelling it separately. 


The average percentage of trucks is 12 percent over 
12 hours and 7 percent during the p.m. peak hour. 
For purposes of measuring the overall effect of external 
truck traffic on the road system the average percentage 
trucks is utilized. However, because the percentage 
varies widely by station it is recommended that more 
detailed analysis of truck movements be done when 
studying specific road links. 


Bd. VALIDATION 


Table 5.6 is a comparison of the 1976 observed 
and simulated external traffic demands in the peak 
hour by major road crossing and by screenline.* The 
comparison was made to ensure the accuracy of the 
computer assignment in representing road concitions 
in 1976. The observed 1976 volumes are taken from 
the Ministry of Transportation and Communications 
counts. 


ER 


* The screenlines were used to group data at points 
of interest. Screenline locations are shown in 
PLGUrG seks. 
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TABEE 75-5 


PERCENT HEAVY TRUCKS BY STATION 


12 HOUR % TRUCKS PEAK HOUR % TRUCKS 
STATION TRUCKS (OF 22 HOUR) TRUCKS (OF PEAK HOUR) 
a A EEE Ee ———————————— ee 
i age Pals 16.4 oo ieee 
2 2,330 ee lay al Hoan) 
3 25 Soo WZ Sees) 
4 9 29 = - 
5 80 se 2 4.4 
6 208 Ti2 25 oS 
7 64 To 5 Sin 0 
8 LS ee) Vs 4.9 
S 440 10.2 a Gal 
10 tip! Gah 6 LS 
12 1,090 18.6 95 Dien) 
he} 15 8.6 0 0 
14 18 oy) 2 oe) 
Ls 25 hee A Bat 
16 45 te2)..6 = Sen) 
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The comparison shows some variation between the 
observed ana the simulated. The simulation figures 
tend to be higher than the observed suggesting an 
oversimulation except at the eastern Regional 
boundary. It was felt that the discrepancy was not 
great enough to warrant adjustment of the computer 
simulation. 


SNS. HORIZON YEAR TRAVEL PATTERNS 


The origin-destination table developed from the 
1976 survey data was the base by which the traniic 
conditions in the year 2001 were projected. The 
2001 0.D. table is contained in Appendix D. 


The forecasted external traffic has been 
analysed to show: 

- the growth in travel 

- traffic growth by trip generator 

- traffic growth by screenline, and 


- the projected traffic routing. 
5.3.1 GROWTH IN EXTERNAL TRAVEL 


The overall results of the forecasted traffic 
growth are shown in Table Silas 


ho = 


TABLE. Sit 


FORECASTED GROWTH IN EXTERNAL TRAFFIC 


DESCRIPTION 1976 2001 


EXTERNAL (Hamilton- 

Wentworth - Burlington) 6511 | 14824 228% 3.4% 
EXTERNAL (Other) UAV OOM ers isckse| Ega hg eel Dos 
EXTERNAL (Total) 18918 | 36208) 1913 


The table differentiates trips between Hamilton- 
Wentworth and Burlington and other external trips. 
The Burlington based trips have a large impact on 
travel in Hamilton-Wentworth, accounting for over 
one third of all external trips. The table shows 
that the Burlington based external trips are 
forecasted to increase at a rate of 50 percent greater 
than other external trips. 


As a means of checking the projected growth in 
external traffic a review was done of the past traffic 
growth. The Ministry of Transportation and Communi- 
cations annual count data collected for major roads 
was used for this check.* The A.A.D.T.'s for these 
roads were compared for growth between 1971 and 1976. 
The comparison showed that traffic increased by 127 
percent or 5 percent per year. The projected growth 
to the year 2001 is approximately one half the yearly 
growth rate that occurred between 1971 and LOG. 

This can be accounted for by the slower growth rate 
projected for development in the immediate area. 


a 


fo8197 7) Trattie Volumes, Ministry of Transportation 
and Communications, Provincial Roads Planning 
Office, Page VI. 
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5.3.2 GROWTH BY TRIP GENERATORS 


Table 5.8 summarizes the forecasted growth in 
external traffic by major areas inside and outside 
the Region. The forecasted increase in traffic 
within the Region is closely related to projected 
growth in employment opportunities. The high growth 
rates in trips from the Hamiiton Mountain, Glanbrook, 
Stoney Creek and Ancaster are related to the plans 
to establish new industrial parks in these areas. 
Although the growth rate is high the total traffic 
from these areas is not nearly as large as from the 
area of Hamilton below the escarpment. 


The projected growth in trips outside the Region 
is related to expected increases in development. 
Burlington accounts for the highest growth in impact 
and also the highest number of external trips. 
Haldimand-Norfolk and Kitchener-Waterloo will have 
a significant impact on external travel. Traklic 
destined to Niagara will grow more slowly but will 
continue to have a significant impact. 


5.3.3 GROWTH BY SCREENLINE 


The forecasted growth in p.m. peak hour traffic 
between 1976 and 2001 is summarized by screenline 
in Table 5.9. The screenline locations are shown aig 
Figure 5.11. 


The annual growth in traffic is forecasted 
between 2 percent and 5 percent. The largest fore- 
casted growth is at the Highway 403 COrricer. The 
lowest growth is at the north Burlington screenline 
and the Niagara screenline. The traffic crossing all 
other screenlines is projected to grow at about the 
same rate of approximately 4 percent per annum. 


Highway 403 and the Q.E.W. although included in 
the data for screenline 6 have been shown separately 
in Table 5.9 because of the significant use of these 
roads by external traffic. 
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TABLE 5.8 
GROWTH BY AREA INSIDE AND 


OUTSIDE REGION 


| EXTERNAL TRAFFIC 


1976 2001 CHANGE ANNUAL PERCENT 


GEOGRAPHIC AREA | (VOL) (VOL) (VOL) GROWTH (%) CHANGE (%) 


INTERNAL 
ANCASTER Tel 3:87 + 226 Sic 240 
DUNDAS 210 3:26 cee AIRS) MAES 55 
FLAMBOROUGH 937 oe 5 ae T03 129 
GLANBROOK 90 402 + 312 Gail? 447 
HAMILTON (LOWER) 5, 501 9,729 +4,428 2.46 183 
HAMILTON (MOUNTAIN) 782 aS Ree) + 903 Bigs Paes 
STONEY CREEK 663 PA PES yo +1,864 Spat’) 381 
EXPERNAL 
BURLINGTON 42099) oi, 850 se treen 4,34 289 
NIAGARA PENINSULA 37230 ave2o 41,995 Weer 149 
HALDIMAND-NORFOLK 1,005 24006 Fl ok 3.85 257 
SOUTH-WEST ONTARIO 207 2,843 ce Meee Sue9 236 
WATERLOO, GREY, BRUCE 806 Pape OG | 17421 4.15 276 
METRO TORONTO, PEEL 906 Love +4793 2255 187 
0.78 ek 


NORTH EAST ONTARIO 949 A ae + 203 


S72 


TABLED 5-2 


EXTERNAL TRAFFIC GROWTH BY SCREENLINE 


SCREENLINE 19°76: VEHICLE 2001 VEHICLE % CHANGE ANNUAL 
LOCATION ASSIGNMENT ASSIGNMENT 1976 TO 2001 GROWTH 
(OUTBOUND) (OUTBOUND) (25 YEAR) (%) 
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1. East Region 
(Niagara Bound) 3200 4,890 153 Lee 


2. South Region 
(Haldimand- 
Norfolk) 960 2,420 252 EYES) 


nee 


3. West Region 
(South West 
Ontario) Lt 20 2,690 240 3.6 


4. North West Region 
(Kitchener, Grey, 
Bruce) 910 27220 247 Sipe | 


5. Burlington North 
(North Bur.) 460 650 141 1.4 


6. North East Region 
(Toronto Bound) 6,280 177590 280 hae 


bo 
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Skyway 37 500 8,600 258 339 


6. b) Hwy. 403 2,480 S010 325 4.8 
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Boee S@RORECASTED TRAFFIC ROUTING 


Figure 5.15 shows forecasted peak hour traffic 
assigned by computer to a simulation of the existing 
road network. The figure shows both the through 
and the destined external traffic. 


By the year 2001 both the Q.E.W. and Highway 
403 will be used by substantial volumes of through 
traffic. Highway 6 north toward Guelph will carry 
a. majyoriecy of through .trattic. Seventy-five percent 
of the traffic on Highway 6 south is destined to the 
Region. The through traffic assigned utilizes the 
Provincial Highways with no noticeable impact on 
the existing Regional Roads. 


Upper James Street, King, Main, York, Burlington, 
Wellington and Victoria continue to be the Regional 
Roads which carry the majority of external destined 
traffic. Highway 20 (Centennial Drive) is forecasted 
to be used by significant volumes of both external 
through and destined traffic. 
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6.0 CONCLUSIONS AND RECOMMENDATIONS 


The conclusions contained in this chapter 
are based mainly on the information in this study. 
The conclusions are concerned with the present 
and future traffic patterns, the need for road 
network improvements, and the votential of 
transit. Some conclusions are also made regard- 
ing the reliability of the information produced 
im sthis ‘study. 


G.1 TRAFFIC BISTRIEUTION 


The City of Hamilton is and will continue 
to be an employment, service and retail center 
servicing not only the Hamilton-Wentworth Region 
but the surrounding regions and municipaliites. 
Therefore, Hamilton will continue to have a 
significant interaction with the surrounding 
regions. The principle traffic generators will 
continue to be downtown Hamilton and the Bay 
Front industrial area with secondary generators 
at the other industrial areas, McMaster University, 
the Mount Hope Airport, and major retail shopping 
areas. 


The majority of traffic commuting into the 
Region is from the Burlington Area. Forecasts 
show that Burlington will continue to be the 
main area interacting with Hamilton-Wentworth 
in the future. The projections also show a 
substantial increase in commuting from resi- 
dential areas in Hamilton to employment 
opportunities in Burlington. 


The percentage of peak hour external traffic 
from Haldimand-Norfolk relative to total peak hour 
external traffic in Hamilton-Wentworth will 
increase from 8 percent to approximately 10 
percent. Waterloo oriented traffic is also 
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expected to increase slightly its impact on 
external traffic. The relative importance of 
external traffic from all other areas, except 
for those identified previously, will either 
remain constant or diminish, although in all 
areas the actual traffic volumes will increase. 


Te as concluded that through traffic 
affects mainly the provincial highways’ in the 
Region. No new hichway route is required 
specifically to accommodate this through erarric 
although some existing highways will have to 
be improved as the traffic flows increase. 
External destined traffic will continue to be 
oriented towards the major employment and retail 
centers in Hamilton and will require some improve- 
ments to the roads joining the highway system 
to downtown Hamilton and the Bay Front industrial 
area. 


The majority of new industrial development 
is planned in areas immediately accessible to 
the provincial highway system and therefore 
require no major improvement to the Regional 
road system to accommodate external trarirc: 

The industrial area on the east Hamilton Mountain 
and in Glanbrook is served by only Highway 20 

and Hicghway 53 and is less accessible to 
externally oriented traffic. Some improvements 
will be required to the road system in this 

area to increase the accessibility to the Q.E.W. 
and Highway 403. 


TRAFFIC PATTERNS 
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The roads in the Region most effected by 
external traffic are the Q.E.W., Hwy. 403 and 
Hwy. 2. These roads carry the majority of the 
traffic that passes through the Region. The 
Q.E.W. and Hwy. 403 are used by the vast majority 
of traffic between Hamilton-Wentworth and Burlincton. 
The Q.E.W. Skyway is presently operating at capacity 
in the p.m. peak hour with approximatley one-half 
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of the traffic being through traffic and the other 
half from Hamilton-Wentworth. Highway 403 1s 
presently operating slightly over one-half of 

its theoretical capacity in the peak hour with 
through traffic accounting for slightly less than 
Nale the tratric volume. 


Highway 6 north is the major connector 
between Hamilton-Wentworth and the Kitchener- 
Waterloo and Guelph area. This road is used 
by the majority of traffic between those areas 
and Hamilton. This highway is also a major 
connector between Highway 401 and the Q.E.W. 
and is used by substantial volumes of through 
traffic. All other provincial highways in the 
Region are operating well below Capacity. 


The external destined traffic utilizes mainly 
Upper James, King Street, Main Street, Burlinoton 
Street, Wellington Street and Victoria Streets 
by which to connect between the provincial 
highway system and the major traffic generators 
in the Region. Although the external rar Es 
alone is not close to the capacity of these 
roads, the roads are used heavily by local 
traffic and combined traffic is near capacity in 
all cases. 


The forecasts of p.m. peak hour external 
traffic to the year 2001 show that a number oF 
highway facilities will be over Cadacity. These 
ineLude: 


- The Q.E.W. Skyway 
- Highway 403 east of King Street 


- Highway 6 northbound 


In addition, Highway 6 southbound will be 
operating at capacity. External trartic Watlesign= 
ificantly contripute to conjestion on Centennial 
Drive and traffic will far exceed the capacity ot 
this roaa when local traffic is taken into con- 
sideration. 
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External traffic movements on Burlington, 
King, Main; Upper James, Wellington and Victoria 
willl mereasescubstantially., {he total jtreffic 
requirements including local traffic movements 
will be in excess of the capacity of these roads. 


0.5 ROAD IMPROVEMENTS PEQURTED 


The forecasts of external traffic movements 
and the resulting road capacity deficiencies 
lead to the following conclusions about the road 
system: 
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The 0O.E.W. Skyway is at capacity now and trartic 
volumes will continuously increase throughout the 
planning period. If an acequate level On traterc 
service and accessibility into the Hamilton-Wentworth 
Region are to be maintained, the road Cavacity, in 
the Beach Strip must be increased in the immediate future. 


The high percentage of Hamilton-Burlington com- 
muter traffic in this corridor suggests that an 
improved arterial road connection across the Beach 
Strip will provide some short term relief to Eretiic 
conjestion on the Skyway Bridge. Such an improvement 
will delay for only a short period of time, the need 
to expand the Q.E.W. to an eight lane Faciiaty in 
this corridor. 


6.3.2 HIGHWAY 403 


Although traffic on Highway 403 is now well 
below the capacity of the roadway, the traffic 
is forecasted to increase substantially by the 
turn of the century. Highway 403 is expected to 
be at least one lane over capacity. The majority 
of traffic on this road link will be between 
Hamilton and Burlington. Some of this traffic 
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might be diverted to York Street and Plains 

Road if that route is maintained as a fast 
connection. With the parallel arterial route, an 
eight lane Highway 403 could serve the traffic 
requirements to the year 2001. 


Highway 403 and Highway 2 towards Brantford 
will provide sufficient highway capacity to meet 
traffic demands to the year 2001. However, the 
need for a strategic highway link to Hwy. 401 and 
the London area require that this road be 
completed before the turn of the century. The 
westerly extension of Highway 403 adds considerably 
to the capacity problems on this highway north 
Of King Street. 


6.3.3 HIGHWAY 6 NORTH 


Highway 6 north is operating near capacity 
in the peak hour. External traffic combined with 
local traffic is close to the capacity of the 
Clappison Cut between Highway 403 and Highway 3. 
The northern two lane section of this road is 
also near capacity. By the year 2001, the two 
lane section of the road will no longer be 
sufficient and a minimum of four lanes will be 
required along the length of the road. The 
Clappison Cut will also be beyond capacity and 
improvements will be required between Hichway 403 
and Highway 5. 


The traffic forecasts show that a majority 
of the future traffic on Hiahway 6 will be 
through traffic between Highway 401 and Highway 403. 
In order to accommodate this traffic in a safe 
and efficient manner, it iS necessary that 
access to Highway 6 be strictly limited or 
improvements be made on a new alianment with 
controlled access. 


Direct access to critical areas of Hwy. 6 should 
be eliminated through the implementation of service 
roads or the acquisition of property. 


ined ees 336 
oham @ wer stitiget 
Secy’ \raae 
“| O27 Ly") ¢, 

~~ a 5 Rs 


Let) & ae. sea 
S mlses 


> ce | 


-80- 


6.324 HIGHWAY 6 SOUTH 


Whe traffic projections, show that the 

Highway 6 south towards Haldimand-Norfolk could 
suffice until the turn of the century. The 
problem with Highway 6 is that it connects 
Girectly into the arterial road system lig tal 
City of Hamilton necessitating that a relatively 
large volume of through trattic travel on 
conjested roads through existing and proposed 
development. Since the vast Majority of through 
traffic is destined for points towards Burlington 
anda Metro Toronto, a westerly realignment pro- 
viding direct access to Highway 403 would provide 
the best bypass route. This connection would 
also serve the majority of external traffic 
which is destined to downtown Hamilton and 
provide access to the Bay Front Industrial area 
once the Perimeter Industrial Road is completed. 
A realignment in this manner would also improve 
accessibility to the airport at Mount Hope. 


6.3.5 HAMILTON SOUTHERN FREEWAY BYPASS 


The existing and forecasted volumes of 
traffic travelling through the Region are not 
sufficient by themselves to justify the con- 
struction of a southern highway bypass of the 
City of Hamilton. Analysis shows that <the 
Majority of "this “traffic now utilizes Hichway 53 
and Highway 20. Highway 53 expanded to four lanes, 
will be capable of accommodating fiiseerarts 
to the turn of the century but other studies 
have shown that the capacity of Hichway 20 will 
be exceeded by local traffic demands longa before 
the turn of the century - 


The need for a mountain-east-west and. nor th= 
south freeway, although not justified by external 
and through traffic, has been shown to be 
required, for traffic demands within the City of 


Hamilton 
ee ee ee 


Ve Rectona. Official Plan = Transportation Impacts 
Report; Saltfleet Community Development-Trans- 
portation Impacts Study, Mountain E=W/N-S €or- 
ridor Study. 
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A major north-south and east-west freeway 
constructed to serve internal traffic require- 
ments will also serve the external traffic 
requirements and could divert a sionificant 
volume of traffic from the Q.E.W. Skyway. 


6o3.0 “BURLINGTON STREET EAST 


There are now severe capacity limitations 
on Burlington Street East. Existing external and 
local traffic demands are equal to the capacity 
of the road and forecasts show that both the 
external and local traffic demands will increase. 
External traffic will approximately double to 
the year 2001. A separate study done by the Region 
shows that a major road improvement must be 
completed before 1985. 


6.ge7) INDUSTRIAL PERIMETER ROAD 


External traffic demands between Highway 
403 and the Bay Front Industrial area ana downtown 
Hamilton will greatly increase by the turn Of the 
century. By that time the demands will require 
approximately seven arterial lanes in each 
direction. When combined with local traffic 
demands, the existing capacity of King, Main, 
york, and Aberdeen Streets will be greatly 
exceeded. The construction of a new road between 
Hwy. 403 and Burlington Street could divert a 
substantial portion of this externally oriented 
traffic away from the existing streets Bye Dro— 
viding direct access to the Hamilton downtown area 
and the Bay Front industrial area. 


ee 


1. Reconstruction of Burlington Street, Regional 
Enoineering Department, LOTS 
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The construction of the Perimeter Road will 
reduce the requirements for future capacity improve- 
ments of existing east-west streets into the 
downtown area. That road will also divert some 
external traffic off the 0.E.W. Skyway and 


Burlington Street East by providing an alternative 
route to the Bay Front industrial area. 


6.3.8 REGIONALLY SIGNIFICANT ROAD CONNECTIONS 


AR number of arterial roads within the City 
of Hamilton are heavily utilized by externally 
oriented traffic. Some cf these roads will have 
severe capacity »roblems if the nrojectec volumes 
of external traffic remain on these roads along 
with local traffic movements. The main areas 
of concern are: 


1. Upper James Street 


2. sKing, “Main, and york Streets between 
Hwy. 403 and downtown Hamilton. 


32° Burlington Street bast, and 
4. Centennial Drive (Hwy. 29) 


These roads are also used by external truck 
traffic. The external traffic is not always 
compatible with slower moving local traffic and 
local development. It is advisable, where 
possible, to build alternative routes for some 
of this traffic rather than expand these roads 
to accommodate the traffic. 


External traffic on Upper James Street can 
be substantially diverted by a realignment of 
Hichway 6 to connect directly to Hwy. 403. The 
construction of an east-west freeway woulda further 
divert remaining traffic. External traffic 
on King, Main, and York Streets can be substantially 
diverted by the construction of the Industrial 
Perimeter Road. External traffic on Burlington 
Street East will have to be accommodated by 
improvement to that road. Expansion plans for 
this road segment will accommodate the trafific at a 
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high level of service. External Spa. Eucson 
Centennial Drive (Hwy. 20) will be reduced signi- 
ficantly if a new parallel north-south roadway 

1s .constructed. 


6.4 POTENTIAL TRANSIT CONNECTION 


Where there are heavy traffic movements 
of private automobiles there exists some potential 
for transit service. Since transit usage is 
dependant on a number of factors, the areas 
designated in this report should be considered 
for further investigation and no final conclusions 
should be drawn at this time. 


The largest commuting interchange is between 
Burlington and Hamilton. This area has a great 
potential for expanding the existing transit 
service. The existing commuter pattern and the 
projected expansion of the downtown show that 
Hamilton would be the logical focal of this 
commuter transit service and the Bay Front 
industrial area is a logical secondary focus 
point. In Burlington,,there is no one focus 
point for this type of transit service since it 
would be oriented towards low and medium 
density residential development. A ‘Signirvcant 
expansion of commuter service from Burlington 
will depend on a good system of feeder buses 
and park and ride facilities. 


The routing of commuter service between 
Hamilton and Burlington will require primary 
orientation in the 403 corridor with secondary 
orientation along the Beach Strip corridor. 
These potential transit commuters could be 
served by an extension of GO Train services but 
would not by themselves justify the full 
extension of GO Train services. Express bus 
routes would best serve the division of trip 
ends in Hamilton and the dispersed trip ends in 
BuGbunNg ton < 
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Other potential areas of expanding in tet 
City) transit service are Nanticoke, Brantford, 
Grimsby, Kitchener-Waterioo, and Guelph. Bus 
transit will be sufficient to meet these 
potential needs. The projected increase in 
commuter traffic between Hamilton and Metro 
Toronto is not sufficient to justify a significant 
expansion in transit service between the two cities. 


6.5 ACCURACY OF FORECASTS 


The accuracy of the forecasts of external 
traffic movements and the conclusions drawn 
from those projections are dependent on the 
traffic forecast technique. The traffic fore- 
casts in this study are based on the Fratar 
Factoring Technique. This technique, although 
based on a relatively simple theory, is judged to 
be the best method available at this time. 


The reliability of the technique was checked 
in a number of ways, including: 


1. calibrating base year simulation to 
trarfiice counts, 


2. comparing geographic distribution of 
trip interchanges with Census Canada 
place of work/place of residence data, 
and 


3. comparing projected traffic growth 
rates to past traffic growth rates. 


As a result of these checks, it was conluded 
that the traffic forecasts are a reliable base on 
which to make long range transportation planning 
decisions. However, it must be cautioned that the 
traffic projections are based on assumptions con- 
cerning land use development and travel behaviour 
characteristics. 


ie 


na 


—eee 


percent if a comprehensive program of staacgered 
work hours and modified work weeks is implemented 
an tne City of Hamilton. 


Car ownership has been increasing rapidly in 
the immediate past. This study assumes that cis 
rapid increase will not continue and the rate of 
car ownership will remain reasonably constant. 
To assume that the rate of car ownership will 
decrease significantly would require that the relative 
economic conditions must decline. 


The study has looked at the potential of 
transit to’ serve external traffic requirements. 
Because of the dispersed trip ends it would be 
unrealistic to assume that transit service will have 
a significant impact on external traffic volumes. 
Efforts should concentrate on providing transit 
service that is a viable alternative to the 
automobile in specific corridors. 


Parking rates in the downtown area or other 
areas of concentrated development can have an 
impact on auto usage of urban travellers. However, 
external traffic is less responsive to parking rates. 
The trip length and the lack of a viable transit 
alternative make these trips more dependent on 
automobiles. Drastic changes in parking charges 
will produce only minimal changes in external auto 
trariic. 


6.6 RECOMMENDATIONS 


The results of this study have indicated 
the importance of external traffic when making 
decisions concerning transportation Facilities. 
As a result of this study, a number of conclusions 
were made concerning the transportation system. 
These conclusions must be acted upon and the 
information on which they are based must be monitored. 


a ee el 


Seipee see as 
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As a result of the findings of this study 
the following recommendations are made: 


one 


The results of this study be used as a 
data supplement in transportation 
decision making by the Region and that 
further study of specific major trans- 
portation improvements incorporate the 
findings yoL this study. Specifically, 
the findings of this study should be 
Input CO: 


(a) The Mountain East-West and North- 
South Transportation Corridor 
Study that is now underway, and 


(b) Monitoring the need for and ELMENG 


of the Hamilton Industrial Perimeter 


Road. 


The Region forward the results of this 
study to the Provincial Ministry of 
Transportation and Communications with 
the request that the study findings be 
used in transportation decision making 
by the Province. 


The Region request the province to take 
appropriate action to implement improve- 
ments to the Provincial Highway System 
that are consistant with the findings of 
the study. Specifically, the Region: 


(a) Supports Provincial action to 
immediately construct a four lane 


(b) 


arterial to relieve existine traffic 
conjestion on the Skyway and to 

expand the Q.E.W. crossing the Beach 
Strip to eight lanes by the mia 1930's. 


Reauests the Province to plan, in 
consultation with the lecion, a new 
alicnment for Highway 6 south of Tre 
City of Hamilton that will provide 
direct connection to the existine or 
planned freeway system in Hamilton. 


(4) 


(e) 


(f) 


eos 


Request the Province to imolement 
stringent access controls on 

Highway 6 north of Highway 403 with 
the objective of maintaining this 

as a high speed highway connection 
between Highway 403 and Highway 401. 
The Province is also requested to 
monitor the need for further improve- 
ments to this Highway between 

Highway 403 and Highway 401. 


Encourage the Province to continuously 
monitor traffic conditions on 

Highway 403 north of King Streer 

and to investigate the potential of 
expanding this section of Highway 
when it becomes necessary. 


Encourage the Province enroughs ene 
Toronto Area Transit Operating 
Authority to monitor the need for 
transit service between the City 

of Hamilton and the City of 
Burlington and to initiate programs 
to encourage the use of this service. 


A monitoring program be implemented by 
the Region to reqularly monitor cae afl ans Ules, 
volumes on all roads crossing the 
Regional boundary. The data from, Lnis 
monitoring program should be used to 
continuously evaluate the findings and 
conclusions of this study. 


APPENDIX A 


SURVEY STATION DESCRIPTION 


HIGHWAY 
OR ROAD DESCRIPTION DIRECTION 


SADT SAWD 


Classification Only Eastbound (Assuming 50/50 split) 


.* East of Junction 26,567 | 25,102 


Regional Road 50 - bothways Combined 
x 53,135 50,2 
(Qn Hamilton/ - weekday : be 


Wentworth - Niagara 
Regional Line) 


Highway Immediately West of License Plate O.D. Ramp to Toronto 
e403 Q.E.W. Interchange - Count & Classifi- Ramp to Niagara 


(3 ramps) - Also 
TARMS West Cordon #4 


cation 
- eastbound only 


Eastbound 
Combined (Assuming 50/50 split) 


Immediately West of 
Niagara Regional 

Sign (In Hamilton- 
Wentworth) 


O.D. eastbound only 

- Count & Classifi- 
cation 

- eastbound only 


Eastbound 
Combined (Assuming 50/50 split) 


Immediately Fast of 
Niagara 2egional 
Sign (In Niagara) 


0.D. eastbound only 
- Count & Classifi- 
cation 


Eastbound (Rained out) 
Combined 


Regional | 0.20 Miles East of ©.D. eastbound only |Eastbound x 600 
Road 11 | Niagara Regional - Count & Classifi-- {Combined (Assuming 50/50 split) 1,200 


Sign (In Niagara) cation 


2,530 
5,060 


Fastbound 
Combined (Assuming 50/50 split) 


0.30 Miles West of 
Niagara Regional 

Sign (In Hamilton- 
Wentworth) 


O.D. eastbound only 
- Count & Classifi- 
cation 


Regional | 0.30 Miles West of Q.D. eastbound only | Eastbound 
Road 22 | Niagara Regional Count & Classifi- Combined (Assuming 50/50 split) 3,010 


Sign (In Hamilton- cation 
Wentworth) 


Highway 0.20 Miles North of - 0.D. southbound only Southbound 1,725 
56 Junction Regional - Count & Classifi- 3,450 


Combined (Assuming 50/50 split) 


Road 13 cation 


9,0. uthbound onl 
Count & Classifi- 
cation 


Southbound 
Combined (Assuming 50/50 split) 


0.20 Miles North of 
Regional Sign (In 
Hamilton-Wentworth) 


Immediately South of 


4,975 5,305 
9,950 10,610 
0.5. southbound Southbound 
' Regional| Hamilton-Wentworth Count & Classifi- Compined (Assuming 50/50 split) 


365 
. . 730 
Road 22 Regional Road 122 cation tat 
Regional! Cancelled 
_ | Road 22 
14.3 


0.40 Miles West of - 0.D, Westbound Westbound 6,550 | 14,9 EGP} 865 : 6,945 7,400 


wre 
ss 
an wo 
<a 
oo 
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cs 

oo 


Highway 
2 Sunnyridge Side Road - Count & Classifi- Combined (Assuming 50/50 split) /|13,100/ 14.9 13.2 | 1,729] 14.3 |13,890 | 14,800 


(Jerseyville Road) cation 


_| Regional| Immediately South of O.D. Westbound Westbound e heya) 2230 240 
Road 17 | Junction Ronald Road - Count & Classifi- Combined (Assuming 50/50 split) 7.7 11.0 480 
cation 


9 13.2 56 
9 13.2 uu3 


split) 


Eastbound (Assuming 50/50 
Combined 


0.D. both directions 
- Count & Classifi- 
cation 


0.20 Miles West of 
Waterloo - Hamilton- 
Wentworth Boundry 
Sign - Taken under 
Waterloo Cordon #6 


oe 
oes 
wm @ 
pe 
now 
ww 


Eastbound (Assuming 50/50 
Combined 


0.D. both directions split) 
- Count & Classifi- 


cation 


Immediately East of 
Regional Sign (In 

Halton) - Also TARMS 
West Cordon 69 


Eastbound (Assuming 50/50 split) 
Combined 


O.D. both directions 
- Count & Classifi- 
cation 


Immediately West of 
Regional Sign (In 

Hamilton-Wentworth) 
- Also TARMS West 


Eastbound (Assuming 50/50 split) 
Combined 


Q.D. both directions 
= Count & Classifi- 
cation 


0.20 Miles East of 


Eastbound (Assuming 50/50 split) 
Combined 


O.D. both directions 
- Count & Classifi- 
cation 


Immediately West of 
Burlington Limits 
Sign - Also TARMS 
West Cordon #6 


Southbound (Assuming 50/50 split) 
Combined ‘ 


Immediately South of 
Regional Line Sign 
(Between Horny Road 
and Line) (Note one 
man required or 3rd 
Cancession Road) - 
Also TARMS West 
Cordon #5 


1.9 10.1 193 1,985 2,178 
1.9 10.1 386 3,970 4,355 


- Count & Classifi- 
cation 


HIGHWAY 8 poe 
OR ROAD DESCRIPTION DIRECTION SAWD 
| Highway .40 Miles East of - 0.D. both directions |Eastbound (Assuming 50/50 split) 7,600 4.5 7,905 8,665 
)2 saben Highway 6 - Count & Classifi- i 15,200 4.5 17,330 
(Plains Ramp (Burlington Sign) cation 
Road) - Also TARMS West 
Cordon #3 
Q.E.W. Eastbound off - 0.D, eastbound Only 1,420 thet 10.1 143 2.5 4,475 1,620 
Ramp - to Maple, (ramp) 
Ontario and Christie - Count & Classifi- 
Streets - Grimsby cation 
©.D. eastbound Only |Eastbound 1,300 6.0 2.6 1,350 1,480 


(ramp) 
- Count & Classifi- 
cation 


Cancelled - Truck 0.D. only 


27,125 | 22,605 
£4,250 | 45,210 


Westbound 
Combined (Assuming 50/50 split 


Truck Inspection 
Station Westbound - 
West of Fruitland 

Road 


Burling- | Old Toll Plaza License Plate 0.D. | {Northbound 26,735 
ton (Also TARMS West = Count & Classifi- Combined (Assuming 50/50 split) 53,470 
Skyway Cordon #1) cation 

northbound only 
Highway | Ramp to Toronto and Northbound On Ramp for 7,410 
20 back from Bullnose (24/12) Factor = 1.49 
North- (on Q.E.W.) 
bound 


Beach Boulevard at - 0.D. both directions |Northbound (Assuming 50/50 split) na §,123 
9,440 |10,345 


Bridge (Also TARMS - Weekday Combined 
1,140 1,250 


West Cordon @2) - Count & Classifi- 
cation 


Q.£.W. Eastbound off 
Ramp - to Ontario 
Street (Beamsville) 


O.D. eastbound Only 
(ramp) 

- Count & Classifi- 
cation 


Q.Z.W. Eastbound off 
Ramp - to Park Road 


- 0.D. eastbound Only 
= Count & Classifi- 


cation 


Westbound (Assuming 50/50 split) 
Combined 


Immediately East of 
Regional Line Sign - 
(In Hamilton/Went- 
worth) 


.0.D. westbound 
- Count & Classifi- 
cation 


Highway Immediately East of - 0.D. westbound - Westbound (Assuming 50/50 spiit) 1,003 14.7 12.4 124 12.8 1,283 1,223 
5 Regional Line Sign - Count 6 Classifi- Combined 2,005 14.7 12.4 249 12.8 2,565 2,445 
(In Bamilton-Went- cation 
worth) 
Highway Immediately South of 0.D. northbound Northbound 4,195 20.1 11.0 461 9.9 4,655 4,575 
6 Regional Line Sign - Count & Classifi- Combined (Assuming 50/50 split) 8,390 | 20.1 11.0 923 9.9 9,310 | 9,150 


cation 


- 0.D. both directions |Combined (included in Station 19) 
- Count & Classifi- 


cation 


Immediately West of 
Regional Road 9 
(Taken as part of 
station 19) 


3,155 3,008 


Westbound (Assuming 50/50 split) 
6,310 | 6,015 


Combined 


- 0.D. both directions 
- Count & Classifi- 
cation 


0.20 Miles West of 
Vanier Road 


ention | 
= " 
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B3. 


B4. 


APPENDIX B 


SURVEY QUESTIONNAIRES 


Roadside Passenger Vehicle 
Interview Form 


Roadside Truck Interview Form 


Q.E.W. Skyway Licence 
Plate Survey Form 


Hwy. 403 Licence Plate 
Survey Form. 
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—£ OTHER TYPES OF TRANSPORTATION USED ON THIS TRIP, IN ADDITION TO 
R CAR? (Pioase check Hf spplicadte) 


ORIVER PASSENGER ORIVER PASSENGER 
am OO 0 4, Alrpione Oo ia) 
“ D O 8. Bost oF Ferry oD 1) 
nm «=D O 6. Urban Trent 3) Oo 


W FREQUENTLY DO YOU MAKE A TRIP JN THIS DIRECTION FOR THE SAME 
POSE? (Pease spocity) 


1. Times per Dey 
2. Times Por Week 


imes per Month 
Frequemty 


E- THIS TRIP PART OF A LONGER JOURNEY? (As @ veastion or business) 


ves O no () 


YES, PLEASE INDICATE: 
he Ourstion of the Journsy (Dsyw 
2. Journey Start Polmt_____._T own/Thry, 
2. Journey End Point___. Town/City 


tes HAVE ANY COMMENTS PLEASE INDICATE BELOW. 


4ANK YOU FOR YOUR COOPERATION. 


— ANSWER THE FOLLOWING QUESTIONS, IF YOU TRAVELLED NORTHBOUND ON 


on the BURLINGTON SKYWAY, ON TUESDAY, JULY 6 1878 AND RETURN THE 


JONNAIRE IN THE ENCLOSED, PREPAID ENVELOPE. 


RCLE THE TIME OF TRAVELLING ON HIGHWAY 403 TO THE CLOSEST HOUR. 
IM. 7 @ @ 10 1% 12 12346867 8 @ PM. 


E TYPE OF VEHICLE USED WAS: [Plesse check ons! 


2. CD tit 2A te Trek 
(Binge Rear Trea 


i Cent 
8, DF Venicte Puting Tretter 


5 

ite INDICATE WHERE THIS TRIP STARTED: 
Addrem or Nesrest 
Major intersection 

q Town/City 


WHAT WAS THE TYPE OF ESTABLISHMENT WHERE THIS TRIP STARTED? 


1 (Please check one 


’ 


mt 


Wervstry of 
(SY) Traneconsnon ano 
Communsca pons 


Ontano 


h 


File: KS20.44 ne 


Hermitton — Wentworth 


BURLINGTON SKYWAY 
TRAFFIC SURVEY 


Tuss. duty 6, 1976 


INCLUDING THE ORIVER, HOW MANY PERSON(S) WERE IN THE MOTOR VEHICLE, 


OURING THIS TRIP : 


—— 


6 PLEASE INDICATE WHERE THIS TRIP ENDED: 


Address or Nearest 
Major | ntarsection 
Town/City 


WHAT WAS THE TYPE OF ESTABLISHMENT WHERE THIS TRIP ENDED? 
(Pieese check one) 


D Reattontts! 
D pews 

OU wrotessie 
Orrctic Servies 


bm ee 


6. Di Recrestione! 

0 DO senutecwring 

7, DO Conswwerton 

8. ClOther (Pease wacify! 


@ WHAT WAS THE PURPOSE OF THIS TRIP? (Pleas check one) 


DRIVER PASSENGER(S) (IF ANY) 


1. Wort Oo Oo 
2. Persone! 6 vdress oO Oo 
1. Sroaping oO i] 
4, Schoo! Oo Oo 
6. Aecrestion oO Oo 
@ Corve Pemenger O 0 
7. Other (Plesse spectty) a) Oo 


WHERE IS THE VEHICLE NORMALLY KEPT?( Pisess check one) 


1. Downer te vio rurwd 
2. Dwrer ce wp ences 
2 Dorner? 


(ee Over! 


RE OTHER TYPES OF TRANSPORTATION USED ON THIS T'\IP, IN ADDITION TO 
UR CAR? (Pie ene check if epplicabte) 


ORIVER PASSENGER 
ae «= O 


DRIVER PASSENGER 
4. Atrptere O 0 
we O 2) 8. Beet or Ferry oO Do 
Tee «= ie 6. Urten Trerats Oo fe] 


fe. BO BN 


Ww FREQUENTLY DO YOU MAKE A TRIP IN THIR DIRECTION FOR THE SAME 
RPOSE? (Pease spectty) . 


. Timas per Dey 5 
2. Theres Por Wee . 


Times per Month 
Los F requertty 


a ga ee Boece 
ves 0 MOVED ba: 


YES, PLEASE INDICATE: ; ere caer 


PR eae Te. ss 3 ; € 


The Durstion of the Journey (Deva 
« Journey Start Polit Town/City 
2. Journey End Poim___ Town/City 


YOU HAVE ANY COMMENTS PLEASE INDICATE BELOW. 


NK YOU FOR YOUR CO-OPERATION. 


- - - — 


a7, ANSWER THE FOLLOWING QUESTIONS, IF YOU TRAVELLED EASTBOUND OW 


AY 403, IMMEDIATELY EAST OF HIGHWAY 6, ON TUESDAY JUNE 22. 1976 AND . hy 
THE QUESTIONNAIRE IN THE ENCLOSED, PREPAID ENVELOPE. . .- ee 


Sew aT 82) ee 5 : : 


| CIRCLE THE TIME OF TRAVELLING ON HIGHWAY 403 TD THE CLOSEST HOUR. 
AM. 7881011 12 - 123686780 PM. 


iTHE TYPE OF VEHICLE USED WAS: (Pisess check ena! 


1, CP merger Car, 
2 OC Ligtt 2Ante Trost 
(Siege Rew Tire! 


a OTe 
4. DO Vetwate Putting Tretter 


Sa, ON Rae ee ay oe 
“ste AM ce Sug wer ect 
B. 
PLEASE INDICATE WHERE THIS TRIP_ST ARTED,— so; 
oN 5 Hie nee ree be ° 
Mejor | merecticn. 
TesvOrn 


WHAT WAS THE TYPE OF ESTABLISHMENT oe THIS TRIP ETARTED? 
(Please check onal : ‘ 


4, O Recetesrrtaty 
1. Drews 

3. Do wretente 

4. D Prete Serves 


6. 0 Recrvertonat 
6 0 Memtermring 
1. D cowewerten 
8. D One (Peme esesty) 


ag 
ee ee ed es 


TH 


HIGHWAY 403 
TRAFFIC SURVEY 


Twen. dere 72, 1978 


INCLUDING THE DRIVER, HOW MANY PERSON(S) WERE IM THE MOTOR VEHICLE. 
DURING THIS TRIP | 


= - NBs jo ® = 
A 8 Ae ee ee es 


@ PLEASE INDICATE WHERE THIS TRIP_ENDED; = 


7. 


Acres or Nearest ° 
Mejor Intersection 
Towrn/Chy 


WHAT WAS THE TYPE OF ESTABLISHMENT WHERE THIS TRIP ENDEDT 
(Pease check one! : 


1. D) Resttervetad 
2. DRews 

8. DO wrolesste 

4. DC) Prette Servis 


6. C)Reanstions! 
0 DO Menstecering 
7. Oi Conerverton 
6. DlOthe (een westy} = ems Te cis ea p SOS ag 


& WHAT WAS THE PURPOSE OF THIS TRIP? (Pieem check onal 


DRIVER PASSENGER(S) (IF ANY) 
1. Wert a © 
2. Peron Bure —-- --- -—- O 
3. Shoopire ates oO 
4, terest _ [2 
6. Reaver : 
@ Sere Pomerge Go 

"7. Other (Presse assatty} 0 


WHERE 18 THE VEHICLE NORMALLY KEPT?( Pieess check ona) 


ooo00000 


1. Dre the wie rare - = 
2. Dee te ow outs 
2 Dower? ; = 


“e 


APPENDIX C 


FRATAR FACTORING TECHNIQUE 


APPENDIX C 

Fratar Factoring Technique 

The Frator facturing technique calculates future travel 
patterns based on existing travel patterns and expected changes 
in the rate of trip making. The technique operates on a base year 
Origin-destination table for a standard period of time (24 hour or 
peak hour) and modifies each element of that table according to the 
expected Changes of trip production at the trip origin, and trip 
attraction at the trip destination. The standard fratar equation 


used for projecting travel patterns to the year 2001 is: 


2001 Lo: 
™ =. Py, Se ee awe ee le, 
ij 3k J ata 
2002 
where T.. = Trip interchange values between origin zone i 
ae and destination zone j in horizon year (2001). 
FP. = Trip production factor for zone 1 indicating 


change in activity rates for producing trips 
at the trip, origin between V971 and 20012 


Fe. = Trip attraction factor for zone” 7" indrcating 
J change in activity rates, for attracting trips 
at the destination between 1971 and 2001. 
1971 
Ti = Trip interchange values between origin zone i 


and destination zone j in base year (1971). 
For the P.M. peak hour the majority of trips are work trips 
(73%) and therefore the trip productions were directly related to 
employment opportunities and the trip attractions were directly 
related to population. Therefore, the p.m. peak hour growth 


factors are: 


2001 

(Production Factor) = (FP, ) = Emp , 
od 

EMp ; 
2001 

(Attraction Factor) = ae = Pop. 
LOFL 

POp:. 

5 


CL 


' poi one Libem | an xP 
2 


a 


2001 
where Emp, = Employment in zone i in horizon year. 

1976 

Emp , = Employment in zone i in base year. 
2001 

aa = Population in zone j in horizon year. 
Go76 

Pop. = Population in zone j in base year. 
J 


Trip productions are normalized against trip attractions. 

Over a 24 hour period work trips account for 55% of all trips. 
There is no set direction of travel, therefore, the productions 
and the attractions are influenced by both population and 
employment. Investigation of past trends and other studies indicate 
that employment has twice the influence on the rate of trip making 
than does population. Therefore, the equations for the 24 hour 


growth factors are: 


2001 2001 
(Production Factor) = (FP, ) = Pop, + 2Emp ; 
37.6 1976 
Pop os 2EMp ; 
2001 PHONE 
(Attraction Factor) = (FP, ) = Pop + 2Emp. 
1976 2001 
Ee + 2Emp. 
2001 2004 Population in zone i or zone j for 
where Pop; ’ POU. = ‘horizon year. 
L976 1976 
Pop. ee yoyem = Population in zone i or zone 3 for 
7 J base year. 
2001 2001 
Emp. A oie = Employment in zone i or zone j for 
2 J horizon year. 
L376 1976 
Emp ; ’ Emp = Employment in zone i or zone j for 


base year. 
Attractions are normalized against productions. 


C2 


The production and attraction of truck traffic is mainly 
influenced by employment opportunities. It was therefore 
established that the growth factors for truck traffic for both the 
peak hour and the 24 hour periods should be based on the change in 
employment opportunities. The peak hour and 24 hour growth factors 


for trucks are: 


2001 
(Production Factor) = (FP) = Emp , 
1976 
EMp . 
2001 
(Attraction Factor) = (ee) = Emp 
O76 
Emp , 
a 
2001 2001 
where Emp. Fee duo = Employment in zone i or zone j in 
* horizon year. 
1976 1976 
Emp. ree Senusyen = Employment in zone i or zone j 
- J in base year. 
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APPENDIX D 


EXTERNAL O.D. TABLES 
1976 Observed O.D. Table 
2001 Forecast 0.D. Table 
External Macro Zones 


Internal Macro zones 


VEHICLE DESTINATION ZONES 


_- 


U 
q cs 
BREE 


a 
a 


BEG 


BEEBE 


eee : 
a! ni r{ wu 
BEEEEEE 


RRR 
wo} 
|_| 
x 
J 
BEE 
ol8|& 


“> |8 


EESEEE 


1. ZONt SYSTEM SHOWN IN FIC¢URE D-1 AND D-2 
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